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NOTICE

This report has been prepared for the U.S. Air Force by Radian Corporation for
the purposes of aiding in the implementation of Air Force Installation Resto-

ration Program. It is not an endorsement of any product. The views expressed
herein are those of the contractor and do not necessarily reflect the official
views of the publishing agency, the United States Air Force or the Department

of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government Agencies and their congractors registered with Defense
Technical Information Center should direct requests for copies of this report
to: .

Defense Technical Information Center

Cameron Station

Alexandria, Virginia 22314
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RADIAN

APPENDIX A
Definitions, Nomenclatures and Units
° AFB - Air Force Base

® Aquifer - geologic unit capable of storing and transmitting significant

quantities of water.
° DOD - Department of Defense
° EPA - Environmental Protection Agency
' GC - Gas Chromatography

. GC~-MS - Gas Chromatography-Mass Spectrometry

. Indurated - rendered hard, as by heat, pressure or cementation
® IRP - Installation Restoration Program

° mg/l - milligrams per liter

) POL - Petroleum, 0il and lubricants

) PVC - Polyvinyl Chloride

® RCRA - The Resource Conservation and Recovery Act
® RWDS - Radiological Waste Disposal Site

° ng/L - Micrograms per liter

° USAF - United States Air Force
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84 Aug 27

PHASE II, STAGE 2 FIELD INVESTIGATION
TINKER AFB, OKLAHOMA

I. DESCRIPTION OF WORK

The purpose of this task is to determine if environmental contamination
has resulted from solvent storage and waste disposal practices at Tinker AFB
OK; to provide estimates of the magnitude, extent and direction of movement
of contamination should contamination be found; to identify potential environ-
mental consequences of migrating pollutants, and to identify future monitoring
efforts required to document conditions at Tinker AFB.

Ambient air monitoring of hazardous and/or toxic material and Air Force
personnel shall be accomplished when neécessary, especially during drilling
operations,

The presurvey report (mailed under Separate cover) and Phase I IRP report
(mailed under Separate cover) incorporated background and description of the
sites for this task. To accomplish this investigation, the contractor shall
take the following actions: ,

A. General

1. All water samples collected shall be analyzed on site by the
contractor for pH, temperature and specific conductance, Sampling, maximum
holding time and preservation of samples shall strictly comply with the
following references: Standard Methods for The Examination of Nater and
Nastewater, 15th Ed. (1980), pp. 35-42; ASTM, Part 31, pp. 76-86, (1980),
Method D-3370; and Methods for Chemical Analvsis of Waters and Mastes, EPA
Manual 600/4-79-020, pp. xiii to xix (1979). Minimum detection limits and
methods for analysis are shown in Attachment 1,

2. All wells installed during this effort shall be constructed of
Schedule 40 PVC casing and screen., Each well shall be completed to ten feet
below the level of the aquifer to be monitored, and ten feet of screen shall
be set. Each well shall be provided with a surface grout seal, protective
Steel casing with locking cap and three guard posts placed radially away from
the well,

a. Shallow wells shall be installed into the first water bearing
zone encountered (average depth, 30 feet). Well casing and screen shall be 2"
ID PVC; wells shall be installed using hollow-stem auger drilling techniques.

b. Deep wells shall be installed into the first significant
saturated sandstone body encountered (average depth, 100 feet). Well casing
and screen shall be 4" ID PVC; wells shall be installed using air-rotary
drilling techniques.

¢. Total footage of wells installed shall not exceed 1190 linear
feet, .

3. All contractor installed wells shall be developed, water levels
measured and locations recorded on a project map and specific site maps.
* Changes are underscored.

. B-3
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4. Field data collected for each site shall be plotted and mapped.
The nature, magnitude and potential for contaminant flow within each zone to
receiving streams and groundwaters shall be estimated. Upon completion of the
sampling and analysis, the data shall be tabulated in the next R&D Status re-
port as specified in Item VI.

B. In addition to items delineated in A above, conduct the following
specific actions at sites identified on Tinker AFB:

1. Buried Tanks and Pits (Bldg 3001)

a. Inventory past and present industrial operations to locate
any buried storage tanks or pits within a quarter-mile radius around Bldg
3001. To perform the inventory, the contractor shall:

(1) review available Air Force records;

(2) interview appropriate Tinker Air Force Base personnel;
and,

(3) conduct a detailed surface inspection tour. No tanks or
pits shall be entered or sampled.

b. Provide the results of this inventory, with summary of find-
ings and recommendations for future work, in the final report specified in
Item VI.

2. Base Water Supply Wells

a. Measure depth to water in each available (27) base water sup-
Ply wells, after a shutdown of 2-4 days for equilibration. Wells shall be
shutdown and measured in blocks; the shutdown shall be coordinated with the
contractor, but shall be performed by Tinker AFB personnel (included in Base
Support, Item III).

b. Determine the elevation of the piezometric surface and the
local direction(s) of groundwater flow in the regional aquifer based on the
depth-to-water measurements. Provide the depth-to-water data in the next R&D
status report as specified in Item VI.

c. Compile an inventory of all public and private wells in the
vicinity of the eastern boundary of Tinker AFB based on data available from
the State of Oklahoma. The contractor shall obtain these data from the state.
Water pumping rates and static depth to water, where available, shall also be
used in the calculation specified in I.B.2(b) above.

3. Landfill Six

a. Install three shallow and four deep monitor wells in the
vicinity of Landfill Six. The shallow wells shall be installed along the
northern boundary of the base (below toe of landfill); the deep wells shall be
installed around the private well located north of the landfill (information
on private well provided under separate cover).

F33615-83-D-4001, 002101 B-4



b. Sample each well twice for Volatile Organic Halogens (14
analyses). Sample each well once for Volatile Organic Compounds (VOC) and
Base/Neutrals and Acid Extractable (BNE) compounds (7 analyses each for VOC
and BNE).

€. Collect and analyze one groundwater sample from monitor well
#2A south of Landfill 6. The water sample shall be analyzed for purgeable
Halocarbons using EPA Method 601. The contractor shall use the detection
limits as specified by the method.

4, Radioactive Waste Disposal Sites

Conduct a geophysical investigation, using a magnetometer or
equivalent technique to determine the exaoct location of the radioactive waste
6IEEEEEH"E?’EIYEE‘TEWDST’7322Ef§ﬁ&‘625§87"3ff§‘ﬁWﬁ§-32598 contains a "iead
mmmaTMTG@témh‘bTTa‘ﬁlity 1025 and north of

rutcho Cree €€ a X "MWDUS 10ZZE contains approximately B=10

lead pigs containing Iow-level radioactive materials and is located adjacent
to the northwest corner of Landfill No.3 south of West Crutcho Creek (See
Attachment 2.

5. Building 3001

a. Install seven deep monitor wells in the vicinity of Bldg
3001 between the building and the eastern base boundary. Three wells shall
be installed along East Drive; four wells shall be installed along Douglas
Boulevard.

b. Sample each well twice for Volatile Organic Halogens (14
analyses). Sample each well once for VOC and BNE compounds (7 analyses each).

6. Stream Sediment Study

a. Collect stream sediment samples at 24 locations on Tinker
AFB as shown in Attachment 2.

b. Analyze the sediment samples for the parameters shown in
Attachment 3,

C. Set up and drilling at site Landfill Six shall not proceed until
written authorization is forwarded to the contractor by the PCO or his/her
representative. The reason for this is that appropriate Tinker AFB personnel
are in the process of obtaining the required permit(s) to drill on this non
Air Force Property.

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated
in the Informal Technical Information report (Sequence 3 Attachment 1, and
Sequence 2 Attachment 3 as reflected in Item VI below) and forwarded to
USAF OEHL/TS for review. Results shall also be forwarded as available in the
next monthly R&D status report,

F33615-83-D-4001, 002101 B-5



E. Reporting

1. A draft report delineating all findings of this field investiga-
tion shall be prepared and forwarded to the USAF OEHL as specified in Item VI
below for Air Force review and comment. This report shall include a discus-
sion of the regional hydrogeology; well logs of all project wells; data from
water level surveys; water and stream sediment analysis results; well, pit
and tank inventories; available geohydrologic cross sections; groundwater
surface and gradient vector maps; and Laboratory quality assurance informa-
tion. The report shall follow the USAF OEHL supplied format (mailed under
separate cover).

2. Estimates shall be made of the magnitude, extent and direction of
movement of contaminants discovered. Potential environmental consequences of
discovered contamination, where known, must be identified.

3. Specific requirements, if any, for future groundwater and surface
water monitoring must be identified.

F. Meetings
Two of the contractor's Senior personnel shall meet with Air Force
and/or state, county or federal officials on two occasions for 16 hours each
to present and discuss the results of this investigation. Meetings will be
held at Tinker AFB, on dates to be established later.
II. SITE LOCATION AND DATES
Tinker AFB QK
USAF Clinic/SGB
Dates to be established

III. BASE SUPPORT: Tinker AFB will provide the following base support for
these sites:

A. Buried Tanks and Pits

1. Provide relevant installation records and access to, or support
of, reproduction services.

2. Schedule interviews with appropriate base personnel and provide
escort for industrial areas.

B. Base Water Supply Wells

1. Schedule and execute 2-4 day shutdown of blocks of base water
supply wells. This will incur minimal effect on base water supply.

2. Provide wellhead elevation data of each base water supply well.
If data is not available, base will obtain such data by surveying.

F33615-83-D-4001, 002101
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C. Landfill 6

1. Provide required surveying to determine relative elevations of
monitor wells.

2. Provide cuttings removal and drill site cleanup, including pack-
aging when required.

D. Bldg 3001
1. Provide advance drill site clearance for selected locations.

2. Provide temporary construction barriers and parking/traffic
control support for wells sited in parking lots and/or roadways.

3. Provide required surveying to determine relative elevations of
monitor wells.

4. Provide cuttings removal and drill site cleanup, including pack=-
aging when required.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT

1. Capt Robart Bauer 2. Col Harry Russell
USAF OEHL/TS HQ AFLC/SGPB
Brooks AFB TX 78235 Wright-Patterson AFB OH 45433
(512) 536-2158 (513) 257-6210
AV 240-2158 AV 787-6210

3. Capt Darrel Cornell
USAF Hospital/SGB
Tinker AFB OK 73145
(405) T34-T8u4
AV T735-T7844

[e+]

F33615-83-D-4001, 002101



VI. In addition to sequence numbers 1, 5 and 10 which are applicable to all
orders, the reference numbers below are applicable to this order. Also shown
are data applicable to this order.

Sequence No,  Block 10  Block 11  Block 12  Block 13  Block 14

Attachment 1

y ONE/R 84 NOV 05 84 NOV 19 85 FEB 18 ¥

3 ONE/T LA bkl 2
Attachment 3

2 ONE/T e i 2

*A minimum of two draft reports will be required. After incorporating Air
Force comments concerning the first draft report, the contractor shall supply
the USAF OEHL with a second draft report. The report shall be forwarded to
the applicable regulatory agencies for their comments. Contractor shall
supply the USAF OEHL with 25 copies of each draft report and 50 copies plus
the original camera ready copy of the final report.

##Upon completion of analysis.

F33615-83-D-4001, 002101



Attachment 1

Analytical Methods and Required Detection Limits
(For Water Unless Otherwise Shown)

Parameter Method Detection Limit
Arsenic EPA 206.2 10 pg/L (1.0 pg/g, sediment)
or 206.3

Barium EPA 208.2 200 pg/L (20 pg/g, sediment)
Cadmium EPA 213.2 10 pg/L (1.0 pg/g, sediment)
Chromium EPA 218.1 50 pg/L (5.0 pg/g, sediment)
Lead EPA 239.2 20 pg/L (2.0 pg/g, sediment)
Mercury EPA 245.1 1 pg/L (0.1 pg/g, sediment)
Selenium EPA 270.3 10 pg/L (1.0 pg/g, sediment)
Silver EPA 272.2 10 pg/L (1.0 pg/g, sediment)
Copper EPA 220.1 20 pg/L (2.0 pg/g, sediment)
Zinc EPA 289.1 50 pg/L (5.0 ug/g, sediment)
Maganese EPA 243.1 50 pg/L (5.0 pg/g, sediment)
Nickel EPA 249.1 100 pg/L (10 pg/g, sediment)
Fluoride EPA 340.2 100 pg/L (10 pg/g, sediment)
Nitrate EPA 353.2 100 pg/L (10 pg/g, sediment)
Cyanide Standard 412 10 pg/L (1.0 pg/g, sediment)
Phenol EPA 420.1 1 pg/L (1.0 pg/g, sediment)
PCBs EPA 608 0.25 ug/L (1.0 pg/g, sediment)
Total Organic

Carbon (TOC) EPA 415.1 1000 pg/L (1000 pg/g, sediment)
Endrin ) Standard 509A 0.02 pg/L (0.02 ug/g, sediment)
Lindane Standard 509A 0.01 ug/L (0.01 ug/g, sediment)
Methoxychlor Standard 509A 0.20 pg/L (0.20 pg/g, sediment)
Toxaphene Standard 509A 1.00 pg/L (1.00 pg/g, sediment)
2,4-D Standard 509B 0.06 pg/L (0.06 ug/g, sediment)
2,4,5-TP Silvex Standard 509B 0.06 pg/L (0.06 pg/g, sediment)
Volatile Organic

Halogens EPA 601 hd
Volatile Organic

Compounds (VOC) EPA 624 L

Base/Neutrals and Acid
Extractable Compounds
(BNE) EPA 625 s

*Detection limits for Volatile Organic Halogens shall be as specified for the
compounds by EPA Method 601. Method: Federal Register, Vol. 44, No. 233,
PP. 69468-69473. This method should be strictly followed including these
items:

Item 1.4 - This method is recommended by EPA for use only by experienced
residue analysts or under the close supervision of such qualified
persons,

Item 2.2 - This is most important. If interferences are encountered (as in
early peaks such as vinyl chloride), the method provides a second-
ary gas chromotographic column that will be helpful in resolving
the compounds of interest from interferences. This must be done
in the case of vinyl chloride and so noted in analysis report.

F33615-83-D-4001, 002101 B-9



Items 3.3, 7.1-7.3 - These sections on interferences, contamination and Qc
should be strictly followed.

Item 8.3 - All samples must be analyzed within the recommended holding times.
This must be followed without exception.

If questions are encountered about certain contaminants, you may be asked to
show both chromatograms used to rule out possible interferences.

ssDetection limits for VOC and BNE compounds shall be as specified for the
compounds by EPA Methods 624 and 625 respectively.

F33615-83-D-4001, 002101
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Attachment 3

Analytic Parameters by Site

Number of Samples

Parameter LF 6 Bldg 3001 QA Total
Volatile Organic

Halogens 14 14 3 31=
Volatile Organic

Compounds (VOC) 7 7 2 . 16
Base/Neutrals and Acid

Extractable Compounds

(BNE) 7 7 2 16

Stream Sediment QA Total

Arsenic 24 3 27
Barium 24 3 27
Cadmium 24 3 27
Chromium 24 3 27
Lead 24 3 27
Mercury 24 3 27
Selenium 24 3 27
Silver 24 3 27
Copper 24 3 27
Zinc 24 3 27
Maganese 24 3 27
Nickel 24 3 27
Fluoride 24 3 27
Nitrate 24 3 27
Cyanide 24 3 27
Phenol ' 24 3 27
PCB’s 24 3 27
Total Organic

Carbon (TOC) 24 3 27
Endrin 24 3 27
Lindane 24 3 27
Methoxychlor 24 3 27
Toxaphene 24 3 27
2,4-D 24 3 27
2,4,5-TP Silvex 24 3 27

®Since each sample for Volatile Organic Halogens shall be analyzed twice (see
method footnote item 2.2 im Atch 1), the contractor shall price 62 analyses by
EPA method 601

F33615-83-D-4001, 002101
B-12



APPENDIX C
Well Numbering System

The wells drilled for the Tinker Air Force Base Installation Restora-
tion Program, Phase II Stage 2, were designated by Zone Number and
sequential letters within zones. This nomenclature is an extension of
that used in the Stage 1 investigation. Designators were assigned in
the order in which the drilling locations were established. Zome 6
applies to the Building 3001 Investigation. Zone 7 applies to the
Landfill 7 investigation. Table C-1 contains a list of all wells and
cores for the project, listed by zone of imnvestigation.



TABLE C-1, LIST OF WELLS

Building 3001 Area

Well 6A Well 6E
6B 6F
6C 6G
6D

Landfill 6 ¥

Well 7A Well 7E (not completed)
7B 7F
7C 7G
7D




APPENDIX D
Well Logs
This Appendix contains the logs of drilling and well completion activi-

ties for the project. Table C-1 (Appendix C) containes a list of all
wells and cores for the project, listed by zone of investigation.



Logs of Drilling Operations
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Lithologic Symbols Utilized

Massive sandstone, fine-grained

Z7Z]  Sandstone beds with shale partings

Shale with sandstone lenses

Shale

Inorganic clays of low to medium
m plasticity, gravelly clays, sandy clays,
silty clays, lean clays

boersisey " Gravel

C1212

D-5




RADIAN

CORPORATION

Boring or Well No. _6A

Sheet 1 of 3

Log of Drilling Operations

~  Project Tinker AFB IRP Phase II Stage 2

Log Recorded By _W.M. Little

Location _East Drive, north of Bradley Drive Beginning __26 June 1984 and end
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

ZCE) So o2 c
Depth = y & © = ;
(f?) g3 |2 ES § Es Stratigraphy Remarks
G} ol Fak
v & None grab Gravelly clay fill.
- from
- \ cutting CLAY, red-brown.
— \ CLAY, dark brown, damp, becoming
5 — drier with depth, completely dry
- \\ by 6'.
- & SAND, red, fine, dry.
101
15—
20—
n SHALE, red-brown, sandy, friable.| Very hard drilling
N minor water at 22°',
dry below, continu-
ous drilling.
254—
30—-
354
. SAND, red-brown, fine.
- D-7
40

7-83-13718



RADIAN Sheet 2 of 2

coRpomarian Log of Drilling Operations

Boring or Well No. _6A  project Tinker AFB IRP Phase II Stage 2

Location_East Drive, north of Bradley Drive Beginm;ng 26 June 1984 and end

Log Recorded By _W.M. Little 26 June 1984 _ of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Eailing 1250

Jim Winnek, Inc.

2 S2c-|s2c
Depth D 5 &9 =] .
(f% §S |2E% SEZ Stratigraphy Remarks
0] cnF|lFalF
30
.
45 —fm
— SAND, brown, fine.
L SHALE, brown, grey mottle, dry.
50
55 =t=—
60 SAND, red-brown, fine, dry.
65 4.
— GRAVEL, red-brown, fine, silt,
— Sand, water returns.
70
75 3
B D-8
20 o

7-83-13718



RADIAN Sheet ——ef
CORPORATION Log of Dri"ing Opefations

Boring or Well No. __%A * Project _Tinker AFB IRP Phase IT Stage 2

Location__East Drive. north of Bradley Drive Beginning 26 June 1984 and end

Log Recorded By 26 June 1984  of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

g Sec|ls2c
(=] Qo Qo
Dz,%th s3 |2Ex|8 E % Stratigraphy Remarks
G Qo | Far
ouU
| Same materials. TD = 82'.
85 m—
90 —T
95 ——
1004~
105—1+—
1104-
115_] )
— D-9
120 |

+83-13718



RADIAN et ——ef
corPORATION Log of Dri"ing OperatiOnS

Boring or Well No. _ 6B -~ Project _Iinker AFB IRP Phase II Stage 2

Location_East Drive, south of Bradley Drive Begirining 27 June 1984 and end

Log Recorded By _W.M. Little 27 June 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
h Jim Winnek, Inc.

Depth

(f) Stratigraphy Remarks

Graphic
Log
ID No. of
Sample
Taken
Type of
Sample
Taken

None grab CLAY, brown, plastic (fill).

cuttin
gF CLAY, red-brewn.

CLAY, brown.

10 CLAY, grey-brown, plastic.

15—t CLAY, red-brown, sandy, dry.

CLAY, mixed red-brown and brown-

20 =t black, plastic, damp, minor sand.

CLAY, brown, sandy.

25 4—

30—~

40

222277

SAND, red-brown, fine, silty,
dry.

D-11
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t f
RADIAN Shee °

consonaTion Log of Drilling Operations

Boring or Well No. 6B < Project Tinker AFB IRP Phase II Stage 2

Location _East Drive, south of Bradley Drive Beginnfng 27 June 1984 and end

Log Recorded By _W.M. Little 27 June 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Eailing 1250

Jim Winnek, Inc.

E S °2c
Depth Qlo2e 2o .
(f% &3 3 E X ‘é E ¥ Stratigraphy Remarks
O anrF|FakF
GV Thin clay layers
B 40-42" .,
_ SANDY. CLAY, red-brown.
45 —tm §
50 \
55 wfem " SAND, red-brown, fine, little
= clay.
- Same, lighter color.
60 —t—
=
65 —— Same, damp.
70 ——
75 Same, moist. Driller reports
- beginning of water
- production.
— D-12
-
0

7-83-13718



. Sheet 3 of 3
RADIAN . .
Log of Drilling Operations
Boring or Well No. __6B * Project _Tinker AFB IRP Phase IT Stage 2
Location_East Drive, south of Bradley Drive Beginning 27 June 1984 and end
Log Recorded By 27 Jupe 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.
L S o - o
S0 |;86|°25
D?f%th @3 2 £ § EX Stratigraphy Remarks
(0] curF|FakF
ouU
85 ——
90 — Same materials. TD = 90'.
L
95 -t~
1004—
105-——
1104—
115_| -
- D-13
120 |

r-83-13718



RADIAN

CORPORATION

Boring or Well No. ___6C

Log of Drilling Operations

Sheet _1 of 3

> Project Tinker AFB IRP Phase II Stage 2

Location East Drive at Entry Road A

Log Recorded By _W.M. Little

28 June 1984 of drilling operation
Sampling Interval (Estimated) variable (f)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

:g Se. 2 c
Depth D lsgao Qo )
(f?) 59 [2EZ|8E3 Stratigraphy Remarks
G} (=7 Rl WAy R
v \Qis none grab |CLAY, brown, with gravel (fill).
from
cuttingd

1

201

25 4—

30—

07

35—

40

CLAY, dark brown, sandy.
SANDSTONE, light brown, hard, dry.

SANDY CLAY, red-brown, increasing
sand with depth.

SAND, red-brown, some clay.

CLAY, red-brown, moist, friable, Minor water at ~20',
some sand, drier with depth. dry below, continuous7
drilling.

SAND, red-brown, fine, dry.

D-15

7-33-13718




2 3
Sheet of
RADIAN - ,
Log of Drilling Operations
Boring or Well No. _6C * Project Tinker AFB IRP Phase IT Stage 2
Location_East Drive at Eptrv Road A Beginning 27 June 1984 and end
Log Recorded By _W.M. Little 28 June 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Eailing 1250
- Jim Winnek, Inc.
L) S o -0
o |ca5|%385
Depth S9 |2Ex|8€e=x Stratigraphy Remarks
(ft) i a8 Na
(0] ow -
40
= No discharge.
=
45 ——
50 L
-
— SAND, red-brown, fine, some clay.
55 =t
— SAND, red-brown, fine.
60 —=—
| No change. Shale streak at 63'.
65 4
70 —4— Begin water produc-
- tion.
75 == SAND, red-brown, fine, silt, some Scant returns.
. water.
— D-16
RN

7-83-13718



RADIAN et el
CORPORATION Log of Dfi”ing Operaﬁons

Boring or Well No. __6C "Project, Tinker AFB IRP Phase II Stage 2
Location_East Drive at Entry Road A Beginnfhg - §7 iuggai984 and end
n
Log Recorded By 2 of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

Depth

(ft) Stratigraphy Remarks

Graphic
Log
ID No. of
Sample
Taken
Type of
Sample
Taken

ouU

SAND, red-brown, medium.

SANDSTONE, red-brown, friable. Hard drilling.

90 D = 90°'.

95 —

115

- D-17

120

7-83-13718



RADIAN e el 2
€orRPORATION Log of Drllllng Operaﬂons

Boring or Well No. 6D - Project Tinker AFB IRP Phase II Stage 2

Location _Douglas Blvd. north of Bradley Drive Beginning 19 June 1984 znd end

Log Recorded By _W.M. Little 19 June 1984 of drilling operation
Sampling Interval (Estimated) variable (ft)

Type Drill Rig and Operator Failing 1250
h Jim Winnek, Inc.

Q o - o
Depth £9|s58|S8§
(f) g9 |2 EX "g’: E¥ Stratigraphy Remarks
© curF | Fak
U
= \\\ none grab CLAY, dark red-brown, with gravel
N from (fill).
\ cutting
St \ CLAY, red-brown, minor sand.
— SHALE, weathered, red-brown,
— friable, minor sand.
10
15 SHALE, red-brown.
20 SAND, fine, red-brown.
-
25—
30—~
354 SAND, fine, red-brown, thin clay Harder drilling.
- layers.
— - D-19
40 B

7-83-13718



RADIAN

Log of Drilling Operations

Sheet 2 of__2

Boring or Well No. 6D : Project Tinker AFB IRP Phase II Stage 2
Location _Douglas Blvd, north of Bradlev Drjve Beginning 19 Jupe 1984 and end
Log Recorded By . W.M. Little 19 Jupe 1984 of drilling operation

Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator

Failing 1250
Jim Winnek, Inc.

o 22
Depth 082|202 .
(ft) zZ § S| = g = Stratigraphy Remarks
anF |[FakF
40
-
L SAND, fine, red-brown, fines. Begin water produc-
L tion.
45 SHALE, red-brown. Reduced water pro-
L duction.
= SAND, medium, fine gravel, fines. Water production
| ~v1 gpm or less.
50 L
55 —— Same materials. TD = 57°'.
60 ——
65 4
70 =
75 =
B D-20
an I

7-83-13718



RADIAN e el —
CORPORATION Log Of Dri”ing Operaﬁons

Boring or Well No. 6F ~ Project Tinker AFB IRP Phase II Stage 2

Location Douglas Blvd. & Entry Road A Beginning 19 June 1984 and end

Log Recorded By _W.M. Little 19 June 1984 of drilling operation
: Sampling Interval (Estimated) _variable (ft).

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

_"g So. T2 c

Depth =g y & 0 S0 .

(f% g‘s 3 E% ‘é’: E Stratigraphy Remarks

0] auF | FalF
v N ‘\\ none grab CLAY, red-brown, sandy, with
from mixed gravel (fill).

| \ cuttinggd Same, no gravel.
s §

- §\\ SHALE, weathered, red-gray, minor

- sand, changing to red-brown with
10 depth.

: SHALE, sandy, red-brown, friable,

increasing sand with depth.

1>=1 SAND, fine, friable red-brown,

- minor fines.
20 =~
25 e

- SHALE, red-brown.
30——
35.4- SAND, fine, friable, red-brown,

- minor fines.

— SHALE, red-brown, with grey

p— mottling.
w D-21

7-83-13718



RADIAN

CORPORATION

Boring or Well No.

6E

Sheet 2 of 3

Log of Drilling Operations

* Project Tinker AFB IRP Phase II Stage 2

Log Recorded By _W.M.

Location Douglas Blvd. & Entry Road A Beginning 19 June 1984 and end
Little 19 June 1984  of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drlll Rig and Operator Failing 1250
Jim Winnek, Inc.

2 So-ls2c
Depth lo22 = ;
(f‘tJ) g S|z E3 § EX Stratigraphy Remarks
G oo |~FalF

Ly
L SAND, fine, tan/pink, clean.

-
L SAND, fine, red-brown.

45 —d—

50 L

55 —t—

60 —f— Scant returns 60-70';
- add +80 gals. water
| to clean hole, lift
| cuttings.

65 4

70 =~ SAND, medium, red-brown, with fine|
- gravel and fines.
=

75 4
B D-22

on

7-83.13718



RADIAN Sheet _3 _ of 3
CORPORATION Log of Dri"ing Operations

Boring or Well No. ___6E ’-project_ Tinker AFB IRP Phase II Stage 2

Location Douglas Blvd. & Entry Road A Beginnlng 19 June 1984 and end

Log Recorded By 19 June 1984 drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, inc.

o S o - 0
= =clo2d ¢
Depth £92|sccg S g .
(f;t)) s3 |2 Es é’ ES Stratigraphy Remarks
© cuF | Fank
30U
- Same materials, more indurated. Harder drilling,
- driller reports
minor water.
85 e
90 -1~
95 ——
1004- Same materials. Scant returns, water
_ in hole when change
N rods.
105——
1104— Water production
- W1 gpm.
115 . _ . : .
- Same materials. TD = 115°'. Water production
— 3-5 gpm.
- D-23
120 }—

'-83-13718



RADIAN Sheet ___of__3

coRpoRaTion Log of Drilling Operations
Boring or Well No. _ 6F ~ Project _Iinker AFB IRP Phase II Stage 2
Location _DPDO_Yard Beginning 20 June 1984 and end
Log Recorded By _W.M. Little 20 June 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.
Q0 o - o
- C O —=C
Depth £§2lc20 Q9 .
(th)) .‘%3 2 Es § ES Stratigraphy Remarks
o cnr | Fak
v none grab SHALE, weathered, red-brown.
from
— cuttingp
5 SHALE, grey.
[~ SHALE, red-brown.
- SAND, fine, red-brown, minor silt.
10 SHALE, pink, turning red-brown Hard drilling, high
= with depth, very dry. dust.
15—
20
- SAND, fine, pink/tan.
25 -
=~ . SANDY SHALE, red-brown, some thin
— hard streaks.
30—~
354~
- D-25
40 |~

7-83-13718



2 3
RADIAN Sheet of

corpomaTion Log of Drilling Operations

Location_DPDO Yard Beginning 20 June 1984 ana end

Log Recorded By _W.M. Little 20 June 1984 of drilling operztion
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250

Jim Winnek, Inc.

ig Secl|lsec
Depth Q1o = .
(f‘tj) g3 2 ES ‘é EX Stratigraphy Remarks
© cuF|Far
40
45
- SAND, medium, red-brown.
50
— SAND, medium, red-brown, with fine
o gravel.
ad
55 _: SAND, fine, tan/yellow.
SAND, fine, brown, with shale pebblles.
- SANDSTONE, grey, hard.
=~ SHALE, red-brown.
60
65
70 —4— SAND, fine, red-brown.
75 4=
. D-26
an |

7-83-13718



RADIAN

CORPORATION

Boring or Well No. __6F

Location _DPDQ Yard

Log of Drilling Operations

Sheet __3 of 3

:PHﬂect Tinker AFB IRP Phase II Stage 2

Log Recorded By

Beginning 20 June 1984 and end
20 June 1984 of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drlll Rig and Operator Failing 1250

Jim Winnek, Inc.

ID No. of
Sample
Taken
Type of
Sample
Taken

Stratigraphy

Remarks

ouU

85 D e

90 =T~

95 —-

115_|

120

SAND, fine, red-brown,

SANDSTONE, hard.

soft.

Same materials. TD = 102°'.

D-27

Sand collapse, add
water to clean hole.

Scant returns.

-83-13718



RADIAN

CORPORATION

Boring or Well No.
Location_West of Rlde

6G

Log of Drilling Operations

Sheet 1 of 3

~ Project _Linker AFB IRP Phase II Stage 2

Log Recorded By _W.M. Little

Type Drill Rig and Operator

3117 Beginning and end
of .drilling operation
Sampling Interval (Estimateq) _variable (ft)

Failing 1250

Jim Winnek, Inc.

2 Seclse.
Depth 2loeo 2o .
(f% 8‘3 3 EX § EZ Stratigraphy Remarks
o caurFilFakF
Y \Qis none grab | SANDY CLAY, brown (heavily weath-
from | ered shale).
- \\ futtingg
5t §
L SS;E\ SHALE, red-brown.

10
- SAND, fine, red-brown, minor silt.

15—

2() = SILTY SAND, red-brown, partially |Mud on bit, minor
_ wetted from up-hole poor returns. |water, dry below,
| continue drilling.

25-—-—

30—

354
- D-29

40 |~

7-83-13718



Sheet __2 _ of 3
RADIAN

coapaRaTion Log of Drilling Operations

Location _West of Bldg. 3117 Beginning and end

Log Recorded By _W.M. Little of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
s Jim Winnek, Inc.

:(EJ Sec-|52c
o s & QO QO
D?f‘t))th g3 |2 Ex|8 £ X Stratigraphy Remarks
© aoF |FakF
a3y
- No change.
45 ——
|
- Shale streak. Hard drilling.
50 L
— Shale streak. Hard drilling.
55 =g Shale streak. Hard drilling.
===
60 ~—t=—
L— SANDY CLAY, red-brown, damp.
65 1.
— Shale streak. Hard drilling.
70 =1
75 g
B SAND, red-brown, fine scant
: t .
o I returns D-30

7-83-13718



; " Sheet 3 of __3
RADIAN . .
Log of Drilling Operations
Boring or Well No. 6G - Project Tinker AFB IRP Phase II Stage 2
Location West of Bldg. 3117 Beginning and end
Log Recorded By of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Failing 1250
: Jim Winnek, Inc.
° S o - 0
£o|s528|°35
D((-:‘f%th 83 3 ES ‘é’: EX Stratigraphy Remarks
) cnF |FakF
ouU
- Shale streak. Hard drilling. Begif
85 1l water production.
B Same materials. TD = 90°'.
90 —T
95 —t-
1004
105——
1104—
115_]
- D-31
120 |

'-83-13718



RADIAN

CORPORATION

Boring or Well No. _7A

Log of Drilling Operations

Location_Adjacent (north) of SE 59th St.

Sheet __1 of __3

> Project Tinker AFB IRP Phase II Stage 2

Beginning

Log Recorded By _L.N. French

11 July 1984

and end

11 July 1984

of drilling operation

Sampling Interval (Estimated) variable
Type Drill Rig and Operator Failing 1250

(ft)

Jim Winnek, Inc.
o ) -
= =c]|lo3¢c
Depth €S2 |scg Qg ,
(f?) sS [2EZ|8E2 Stratigraphy Remarks
0] (N7 Rl A f
\¥) N
o \QQ none grab CLAY-FILL, dark brown-red, organiq Soil probably repre-
| from fragments, silty sand; grades to sents highway fill.
cuttingd sandstone. Drilling performed
po—— e . - 4] »
- SHALE, red-brown, plastic, WIFh ! 7/§ diameter
tricone bit.
s weathered appearance.
b SANDSTONE, fine-grained, red- Cuttings damp at 11
L orange, friable. minor water produced
10_1 to 20'.
15—
20~
= Much water blown
| from hole at 22°'.
25 B SANDSTONE/SHALE (gradational con-
-1 tact with above sandstone), inter-
= bedded red-orange sandstone and
— shale, saturated.
30— D —
354+ Rig vibrates at 35'.
= D-33
40

r-83-13718



heet _ 2 f 3
RADIAN Shee °

coRponraTion Log of Drilling Operations

Boring or Well No. __7A * Project Tinker AFB IRP Phase II Stage 2

Location Adjacent (morth) of SE 59th St. Beginnl;ng 11 July 1984 and end

Log Recorded By _L.N. French 11 July 1984 of drilling operation
Sampling Intervai (Estimated) _variable (ft)

Type Drill Rig and Operator Eailing 1250
) Jim Winnek, Inc.

2 |S2c|sec
Depth D 1sg20 c o .
A s3 |2EZ|SES Stratigraphy Remarks
0] oo |Far
yy) T
L - No water produced
- ' : at 42' after adding
drill rod.
-
45 ———
- Harder and slower
50 1 drilling at 47'; in-
creasing water pro-
— duction below 49'.
55 SANDSTONE, fine-medium grained, Easy drilling below
. orange, friable, slightly moist. 55'.
—
60 —t—
— Hole caved slightly
= at 62°'.
65 4
70 —4— Sandstone is dry.
75 4
— D-34
-
R]0

7-83-1718



RADIAN

CORPORATION

Boring or Well No.
Location_Adjacent (north) of SE 59th St. Beginnihg 11 July 1984

Log of Drilling Operations

Sheet __3 of 3

.‘Project Tinker AFB IRP Phase II Stage 2

Log Recorded By

T T TTA and end
Ll Fremch 11 July 1 of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

2 S2c|se.
Depth D lsa0 a0 )
(th)) s3 |2 ES|SES Stratigraphy Remarks
0] cuF|FakF
51v)
— SANDSTONE with few mottled shale |Few cuttings returnedH
- fragments, trace gravel. below 84'.
85 ——
90 -1 Water produced at
= 88'; dry at 93'.
95 ——
| Poor cuttings return.
1004—
105——
1104~ End of boring-110'. Rig vibrates at 108-
— 109°'.
115_13
- D-35
120 I~

r-83-13718



RADIAN

CORPORATION

Boring or Well No.

7B

Log of Drilling Operations

Location North of SE 59th St.

Sheet 1 of 2

> Project Tinker AFB IRP Phase II Stage 2

Log Recorded By _L.N. French

10 July 198%

Beginning and end
11 July 1984 of drilling operation
Sampling Interval (Estimated) variable (ft)

Type Drill Rig and Operator

Failing 1250

Jim Winnek, Inc.

So. T2 c
Depth o299 o &0 .
ZEX]| 3E=x Stratigraphy Remarks
(ft) 0| Xg,%
(=7 Rl W R
U
none grab SAND, red-brown, some clay and or- Drilling performed
| from | ganic fragments. with 7-7/8" diameter
cuttings tricone bit.
B SANDSTONE, fine to medium grained,
[~ red-brown, friable, slightly
S5t moist, lenses and layers of SHALE,
- red-brown, mottled, plastic.
101
15—
20—
[ SHALE, red-brown, moist, plastic;
N with thin sand laminae. Shale is
25_1 interbedded with fine-grained,
orange sandstone.
30— .
— Driller notes damp
- = SANDSTONE, fine to medium grained, | conditions, few cut-
| . red-brown, friable. tings returned to
= surface.
354~ Moist; interbedded with SHALE, red- Few cuttings return-
| brown, mottled, plastic. ed to surface.
= D-37
40

7-83-13718



RADIAN

CORPORATION Log Of Dri”ing Operations

Boring or Well No. __7B

Sheet _ 2  of___2

Pnnect Tinker AFB IRP Phase II Stage 2

Location North of SE 59th St.

10 July 1984

Log Recorded By _L.N. French

Beginning anc end
11 July 1984 ¢ grilling operation
Sampling Interval (Estimated) _variable (£1)

Type Drlll Rig and Operator Eailing 1250
Jim Winnek, Inc.

[$)
Depth -
(f1) S
15}

ID No. of
Sample
Taken
Type of
Sample
Taken

Stratigraphy Remarks

T0 -

45

50

60 =—t—

65 4~

75 4

-
an

Drilling suspended;
much water blown from
End of boring - 45°'. hole.

D-38

7-87 7718



RADIAN Sheet 2 of 3
CORPORATION . . .
Log of Drilling Operations
Boring or Well No. ___’C  Project _Tinker AFB IRP Phase II Stage 2
Location North of SE 59th St. Begirining 10 July 1984 and end
Log Recorded By L.N. French 10 July 1984 of d”“lng operation
Sampling Interval (Estimated) variable (ft)
Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.
° S -
=c| o2 ¢
Depth £2(sccg Qg :
(f?) 3 Sz Es § ES Stratigraphy Remarks
G} cuF|FakF
v none | grab SANDSTONE, fine-medium grained, Drilling performed
from [red-brown, friable, uniform tex- |with 7-7/8" diameter
B cuttingd ture, dry. Grades to orange-red tricone bit.
— color below 3'. Thin sandy soil
— (less than 1') at surface.
5 e
n Thin layers/lenses of SHALE, red,
101 plastic; between 9-11'.
B Indurated sandstone, white at 15'.|Harder drilling at
15— SHALE, red-brown, plastic, slightly 15', 18°'.
— moist, few lenses or layers of
— fine-med. grained sandstone (in-
- durated zone at 18').
20—
25——.
30—+
- SANDSTONE, fine-medium grained, Rig vibrates at 34',
35t slightly indurated, slightly moist
; D-39
40

7-83-13718



2 3
RADIAN Sheet ——of

coRpomarion Log of Drilling Operations

Boring or Well No. _ZC :Project Tinker AFB IRP Phase II Stage 2

Location_North of SE 59th St. Beginning ___10 July 1984 and end

Log Recorded By _L.N. French 10 July 1984 _ of drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
. Jim Winnek, Inc.

2 R R
Depth a = c &9 Qo .
() g9 |2 E3 “Q,; EX Stratigraphy Remarks
0 anF | FalF
30 . . [
| Increasing moisture at 42', few
cuttings returned.
45 —4—
-
50 L Decreasing moisture, increasing
- silt content, few thin shale
| layers.
55 e
— Sandstone is orange, no silt,
~ friable.
— SHALE, red-brown, plastic, slightly|
60 Imoist; some sandstone lenses and
| layers in shale matrix.
65 -
70
n SANDSTONE, fine to medium grained,
trace shale fragments, red-brown.
75 1 Rig vibrates at 77'.
n Few cuttings returned to surface.
T D-40
R0

7-83-13718



Sheet _3___of___3
RADIAN - .
Log of Drilling Operations
Boring or Well No. _7C :PTOject Tinker AFB IRP Phase II Stage 2
Location North of SE 59th. St. Beginning 10 July 1984 and end
Log Recorded By _L.N. French 10 July 1984  of drilling operation
Sampling Interval (Estimated) _variable (ft)
Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.
L o -
£ o 26| %35
Dz%th g3 |2 ES|SEX Stratigraphy Remarks
o =7 Al el R
80
- Sandstone mixed with shale frag-
85 - ments.
— Rig vibrates at 88',
B Water blown from hole
90 T~ after pause in dril-
— ling; drilling to
- 102" yielded very
| few cuttings.
95 ==
100 -
B End of boring - 102'.
105——
1104-
115_|
B D-41
120 I~

'-83-13718




RADIAN

CORPORATION

Boring or Well No. __7D
Location _West edse of Landfill 6

Log of Drilling Operations

Sheet 1 of 2

- Project Tinker AFB IRP Phase IT Stage 2

Log Recorded By _W.M. Little

28 June 1984

Beginning __ 28 June 1984 and end

of drilling operation

Sampling Interval (Estimated) variable (ft)

Type Drill Rig and Operator

Failing 1250

Jim Winnek, Inc.

2 %2 |52,
Depth 14 y & O Qo .
(f?) g3 [2 ES “g’ ES Stratigraphy Remarks
O cnF|~FakF
d \§§ none grab | Clay-loam soil, brown.
from
— cuttingd
— Sandy clay, red-brown.
N SSQ>\ Shale, red-brown, weathered.
101
p— Shale, red-brown, slight to no
- weathering.
15—
p— Sand, red-brown, fine, some silt.
20 ==
— Sand, red/tan, fine, becoming red-
- brown by 24'.
254
30——
354-
- No change. D-43
40

7-83-13718



Sheet __ 2 of 2
RADIAN

corpoRaTion Log of Drilling Operations
Location West edge of Landfill 6 Beginning 28 June 1984 and end

28 June 1984 drilling operation
Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250

Jim Winnek, Inc.

Log Recorded By _W.M. Little

2 Seclsec
[=d s S O Qo
Dz;t))th 83 2 E 2 4 £ 2 Stratigraphy Remarks
S anF |FakF
hiY No change.
45 —4— Shale streak. Hard drilling, 4".
50 Same materials, slight moisture.
—
55 ——g— Shale streak. Hard drilling, 2".

Sandy clay, red-brown, moist.

60 ——

7

No change. Little water produc-
tion.

65 -

.

75 Same materials. TD - 75'.

I

D-44

I

!N

7-83-13718



RADIAN Sheet _1 _ of__2
CORPORATION Log Of Dri”ing OPEfatiOns

Boring or Well No. __’E ~ Project _Tinker AFB IRP Phase II Stage 2
Location North edge of Landfill 6 Beginning __21 June 1984 and end
Log Recorded By _W.M. Little of drilling operation

' Sampling Interval (Estimated) _variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

g So o2 c
(=] y & O Qo
Def?th &9 |2Ex]|3E x Stratigraphy Remarks
(M) o oaF |23
Y none | grab |Clay, red-brown, plastic.
from
— cutting#
B Clay, grey, sandy.
S SS Clay, red, mottled w/grey, firm, sgndy. Spoon refusal
— grab |Shale, weathered, red-brown. at 6'.
—~ from |Sand, fine, red-brown, damp.
- cutting:L
104
- Sand, red-brown, fine, many fines.
15—
20 ==
— Negative Draeger
— hydrocarbon, poly-
- test.
25—
-
| Sand, red-brown, sandstone gran-
30 ules, damp.
354- Harder drilling.
B D-45
40

7-83-13718



Sheet __2 of __2
RADIANM

coRpamarion Log of Drilling Operations
Location_North edge of Landfill 6 Beginning 21 Jupe 1984 and end
Log Recorded By _W.M. Little of drilling operation
Sampling Interval (Estimated) _variable (1)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

2 G252
o ; O @ a @
D(ef%th g3 § g x| 3 g x Stratigraphy Remarks
o anF |FakF

0

-
45 ——
50 _L_
55 B Sand, red-brown, fine, becoming

-1 darker with depth.

- Same materials.
60 —— TD = 60', no water encountered. Hole dry 6/22/84.

— Abandon by grouting.
65 -
70 ——
75 4=

— D-46
on | )

7-83-13718



RADIAN Sheet _L_of 1

conpamarion Log of Drilling Operations

Boring or Well No. __7F “ Project _Tinker AFB IRP Phase II Stage 2

Location North edge of Lapdfill 6 Begirning 22 June 1984 and end

Log Recorded By _W.M. Little 22 June 1984 of drilling operation
Sampling Interval (Estimated) variable (ft)

Type Drill Rig and Operator Failing 1250
E Jim Winnek, Inc.

L T o - o
—clo=2¢c
Depth €9 |scsg a9 .
(ft) SS9 |2E3|8E2 Stratigraphy Remarks
o (=7 Rl WA Ry
U
none grab Sand, red-brown, fine, silty.
| from
— cuttlng# Sand, red-brown, fine, less silt.
S
101
15—
- Sand, brown, damp.
- Mud on bit at 20°',
20— Clay, brown, sandy. 22 gals. water in
— hole when resume
- drilling.
[ Same materials.
25 \\ D = 25°'. Small water produc-
tion.
30—
354
C D-47
40

7-83-13718



1 1
RAD!AN Sheet of

CORPORATION LOg of Dri”ing 0perati0ns

Boring or Well No. __7G “ Project _Tinker AFB IRP Phase IT Stage 2

Location_East edge of Landfill 6 Beginning 21 June 1984 and end

Log Recorded By _W.M. Little 21 Jupge 1984 of drilling operation
: Sampling Interval (Estimateq) variable (ft)

Type Drill Rig and Operator Failing 1250
- Jim Winnek, Inc.

Soclse.
Depth le) = 7] o) Qo .
(ft) ZEE|2EE Stratigraphy Remarks
aakF |28
Y a none grab | Clay-loam soil, dark brown, damp.
from
B futtings
5
B Negative Draeger
[~ hydrocarbon.
101 Sand, red-brown, fine, silty,
damp.
— Sand, red-brown, fine, damp.
20—= Clay, brown, moist.
: Gravel, fine, silty and sandy. Heavy water produc—
32 tion.
254 [
N Same materials.
30— D = 30°'.
354
B D-49
40

7-83-13718



Well Completion Logs

D-51



TABLE D-1. SPECIFICATION SHEET FOR GRAVEL PACK USED

Typical Grading Effective Size (mm) Uniformity
Screen Average Range Average Range Coefficient

0% 0 1.25 1.18-1.30 1.53
3.7% 2.1-5.1

10 22.9% 18.0-25.6

12 51.47% 45.6-62.3

14 72.8% 66.5-79.0

16 94.6% 89.9-99.4

20 98.47 96.0-99.9

25 98.6% 96.5-99.9

D-53



RADIAMN Well Completion Log: Sheet 1/2

»

Boring or Well No. 64 Project Tinker AFB IRP Phase II Stage 2

LocationEast Drive, north of Bradley Drive Log Recorded By_W-M. Little

li

Construction started 26 June 1984 completed 26 June 1984
Development started 26 June 1984 completed 26 June 1984
Total depth drilled (ft) 82 feet.

Hole diameter 8 inch

Drilling method air rotary

Problems encountered during drilling__None

Water source for drilling and completion procedures _base_supply

Number and type of samples collected__Grab_samples from discharge

Sample interval (ft-ft) _variable

Storage method(s) plastic bags, ambient temperature

Casing type__Schedule 40 PVC, flush joint Diameter 4 inches
Depth of casing (ft) 72 feet

Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size__0.020 inches- Screen interv .l (ft-ft) 72-82 feet

Type(s) of glue used to join casing__none

Type of gravel pack used _8=12 sand
Amount of gravel pack used __see pext page
Grain size distribution of gravel pack __See specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quan—y/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 62-82 feet
Interval of bentonite seal (ft-ft) 60-62 feet
Interval of grouting (ft-ft) 0-60 feet

Description of security measures _8 inch steel protective casing and lid; secured with padlock

-~

Padlock ID No._Master 3213 Location of key(s) _TAFB/SGB, DEEP; Radian

D-55

5813579



RADIAN

CORPORATION

Well Completion Log: Sheet 2/2

»

Boring or Well No. 6A PrOjeCt Tinker AFB IRP Phase II Stage 2
Location_East Drive, north of Bradley Drive | g Recorded By W.M. Little l
Construction Schematic
() | Static level of water before____approx. 67 feet (f) and I
» after___65 feet (ft) development
- Protective || Development started 1700 hrs, 26 June 1984
—~ casing Development ended 1755 hrs, 26 June 1984 I
0 Quantity of water discharged during development___30_gallons
— Type, size/capacity of pump or bailer used for development :
B Air 1ift (drilling rig) with variable discharge |
B Depth of open hole inside well I
109 Before development__82 feet (ft)
After development 82 feet (ft)
C |
20 L casing Development Record )
L Clarity and Odor létnqlcggy an? |
Time Color of of Homoa pn  |Conduc Remarks
o Discharge Discharge S:c;?r?:eem tivity
— Grout 1700 Red, None Silt - == [STowly ]
= beavy silt clearing
30 4= . . . apprx. 1/2
1730 Begin surging l-minufke cycles,|heavy o
B - v silt witH each new pycle, slowly clearing.gp : I
- 1750 Resume continuous dipcharge, slowly
- ~ clearing,| greater fllow (>1/2 gpm).
N 1755 Cease devdloping.
50 T~
60 -: Eentonite
[~ Static
— water level
70 4 I
L 4" )
B Gravel pack
| screer '
80—-
[~ D-56

[ TIEPEN



RADIAN

comeorATION Well Completion Log: Sheet 1/2

Boring or Well No.___6B ] Project Tinker AFB IRP Phase II Stage 2
Location_East Dr., South of Bradley Drive Log Recorded By W.M. Little
Construction started 27 Jupe 1984 completed 27 Jupne 1984
Development started 27 June 1984 completed 27 June 1984

Total depth drilled (ft) 90 feet

Hole diameter 8 inch
Drilling method air rotary
Problems encountered during drilling None

Water source for drilling and completion procedures _base_supply

Number and type of samples collected___Grab_samples from discharge

Sample interval (ft-ft) variable

Storage method(s) plastic bags, ambient temperature

Casing type_Schedule 40 PVC, flush joint Diameter 4 inches
Depth of casing (ft): 80_ feet

Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size_0-020 inches Screen interv.i (ft-fty __80-90 feet

Type(s) of glue used to join casing._none

Type of gravel pack used__ 8-12 sand

Amount of gravel pack used __see pext pace

Grain size distribution of gravel pack __See_specification sheet

Lithology of gravel pack _Quartz, trace rock fragments

Source (company and quan—y/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-fty __73-90 feet

Interval of bentonite seal (ft-ft) _70-75 feet

Interval of grouting (ft-ft) 0-70 feet

Description of security measures _8 inch steel protective casing and 1id; secured with padlock

~

Padlock ID No._Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian

D-57 5
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RADIAN

CORPORATION

Boring or Well No.__6B

Location East Drive south of Bradley Drive

Well Completion Log: Sheet 2/2

»

Project Linker AFB IRP Phase II Stage 2

Log Recorded By W.M. Little

Construction Schematic

(1 L Static level of water before____ 64 feet (fty and

L after___64 feet (ft) development

= Protective Development started 1315 hrs, 27 Julv 1984

—~ casing Development ended 1415 brs, 27 July 1984
0 Quantity of water discharged during development__20 _gallons

— Type, size/capacity of pump or bailer used for development

B Depth of open hole inside well
16+ 90 feet '

Before development {ft)

B 4o After development 90 feet (ft)

L~ PVC

_casing
20 Deveiopment Record

) Lithology and
= Clarity and Odor S
N Time Color of ~ of G%a;?nif:dm Ph C%r\:g‘;c' Remarks
Discharge Discharge Sediment

n Grout 1315 Red, None Silt, - -- |Very low
30 heavy silt minor flow, begin

T fine sand surging,

— 1 4 slowly

- clearing.

= T 7T 1415 Red, mod- | None | silt, chg| -- -—

erate

60 =+ turbidity

u Static

- water level
70 + -

B Bentonite
80 1. " Gravel l

— pack

_‘PVC

screen

- |
90 —— — —

B D-58

S
5813y




RADIAN

Water source for drilling and completion procedures _base_supply

Number and type of sampies collected__Grab samples from discharge

Sample interval (ft-fty __variable

Storage method(s) plastic bags, ambient temperature

Casing type Schedule 40 PVC, flush joint Diameter 4 inches
Depth of casing (ft) _80 feet

Screen type_Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size_0.020 inches Screen interval (ft-fty __80-90 feet

Type(s) of glue used to join casing__none

Type of gravel pack used __8-12 sand
Amount of gravel pack used __see pext page
Grain size distribution of gravel pack __See_specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 61-90 feet
Interval of bentonite seal (ft-ft) _57-61 feet
Interval of grouting (ft-ft) 0-57 feet

Description of security measures _8_inch steel protective casing and lid; secured with padlock

~

Padlock ID No,_Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian
D-59

comporATION Well Completion Log: Sheet 1/2

Boring or Well No.__6C Project Tinker AFB IRP Phase II Stage 2

Location East Drive at Entry Road A Log Recorded By__W.M. Little
—————————————— —_— —_— —— -

Construction started 27 June 1984 completed 28 June 1984

Development started 28 June 1984 completed 28 June 1984

Total depth drilled (ft) 90 feet

Hole diameter 8 inch

Drilling method air rotary

Problems encountered during drilling none

581-3579



RADIAN
comeonraTion Well Completion Log: Sheet 2/2
Boring or Well No. 6C Project Tinker AFB IRP Phase II Stage 2
LocationEast Drive at Entrv Road A Log Recorded By W.M. Little
Construction Schematic
() | Static level of water before approx. 67 feet (ft) and
- after___67.5 feet (ft) development
L Protective | Development started 1050 hrs, 28 June 1984
= casing ' Development ended 1300 hrs, 28 June 1984
0 Quantity of water discharged during development__20_gallons
— Type, size/capacity of pump or bailer used for development
= Air 1ift (drilling rig) with variable discharge
— Depth of open hole inside well
0T 4 Before development 90 feet (ft)
~ pVC After development 90 feet (ft)
—casing
- Grout
B Deveiopment Record
2077 Lithoiogy and -
L Clarity and Odor ology
Time Color of of G::n‘z'vz: d°f Ph Covnc_juc- Remarks
= Discharge Discharge Sediment tivity
B 1050 |Red, None Silt - -— |Very low 1
[~ heavy silf flow
30 1150 |Red, mod- |None Silt - — |slowly ele-
B erate silt vating
= ~y ~
1 Shut down |[to allow recovery.
| T - 1300 |Blow apprdx. 10 galllons from h%le, slowly ¢learing.
60 = Bentonite M
- Static
= water level
70 +
80—+ -— Gravel
- pack '
4"
™~ PVC
Screen |
90 - -—

]
S 81.3579




RADIAN Well Completion Log: Sheet 1/2

Boring or Well No 6D Project Tinker AFB IRP Phase II Stage 2
Location_Douglas Blvd, north of Bradley Dr. Log Recorded By___W.M. Little

19 June 1984 " 20 June 1984

Construction started ' completed

Development started 20 June 1984 completed ___20 June 1984
Total depth drilled (ft) 27 feet

Hole diameter 8 inch

Drilling method air rotary

Problems encountered during drilling none

Water source for drilling and completion procedures _base_supply

Number and type of samples collected ___Grab samples from discharge

Sample interval (ft-ft) variable

Storage method(s) plastic bags, ambient temperature

Casing type_Schedule 80 PVC, flush joint  piameter 4 inches
Depth of casing (ft)- _47 feet

Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches _
Slot size_0:020 inches Screen interv il (ft-ft) 47-57 feet

Type(s) of glue used to join casing_none

Type of gravel pack used __8-12 sand
Amount of gravel pack used _see pext pace
Grain size distribution of gravel pack __See_specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) __41-57 feet
Interval of bentonite seal (ft-ft) _39-41 feet
Interval of grouting (ft-ft) 0-39 feet

Description of security measures _8 _inch steel protective casing and 1id; secured with padlock

-

Padlock ID No,_Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian
D-61

5813579



RADIAN l
CORPORATION Well Completion Log: Sheet 2/2

Boring or Well No. 6D Project Tinker AFB IRP Phase II Stage 2 l

LocationDouglas Blvd, north of Bradley Drive | g Recorded By W.M. Little

Construction Schematic
(ft) | Static level of water before 30 feet (fty and I

= after___30 feet (ft) development

- Protective | Development started___0855 hrs, 20 June 1984

— casing I Development ended 0935 hrs, 20 Jupe 1984 |
0 | Quantity of water discharged during development 35 gallons

~ W Type, size/capacity of pump or bailer used for development

B Ajr 1ift (drilling rig) with variable discharge I
0 B Depth of open hole inside well I
L 4o c Before development___57 feet (ft)

[ rout

f 57 feet

| pve After development (ft)

| casing l
20~ Deveiopment Record |

. Lithology ana .
- Clarity and Qdor S 1
i Time Color of of GrainSizeof | o IConduc{ oo
Discharge Discharge Removed tivity

L Sediment

» 0855 Red, None Silt, - - <1 gpm flow
30— 2 |static he‘ziwy mingr fine

| water level silt san

— 0915 Slowly cl¢aring, begin surging|, 1 v1/2 gpm

L [ minute cycles

B -— 0935 Red, mod- |None Silt - -
40— Bentonite erate

- silt
50 AL

~PVC Gravel pack

Fscreer
60~ f | |

— " D-62

5813ury



RADIAN

comPoraTION Well Completion Log: Sheet 1/2

Boring or Well No.____6E ’ Project Tinker AFB IRP Phase II Stage 2

Location Douglas Blvd. at Entry Road A Log Recorded By_W.M. Little
\7 ——

Construction started 19 June 1984 completed 19 June 1984

Development started 19 June 1984 completed 20 June 1984

Total depth drilled (ft) ___115 feet

Hole diameter 8 inch

Drilling method air rotary

Problems encountered during drilling none

Water source for drilling and completion procedures _base _supply

Number and type of samples collected___Grab_samples from discharge

Sample interval (ft-ft) __variable

Storage method(s) plastic bags, ambient temperature
Casing type_Schedule 80 PVC, flush joint Diameter 4 inches
Depth of casing (ft) 10> feet
Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size _0:020 inches Screen interv .l (ft-ft) 105-115 feet

Type(s) of glue used to join casing._npone

Type of gravel pack used___8-12 sand
Amount of gravel pack used __see_next page
Grain size distribution of gravel pack __See specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 99-115 feet
Interval of bentonite seal (ft-ft) __97-99 feet
Interval of grouting (ft-ft) 0-97 feet

Description of security measures _8 inch steel protective casing and 1lid; secured with padlock

~

Padlock ID No,_Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian
D-63

581.3579



Boring or Well No.
LocationDouglas Blvd and Entry Road A. Log Recorded By _"-M- Little

RADIAN

CORPORATION

6E

Well Completion Log: Sheet 2/2

Construction Schematic

Project Tinker AFB IRP Phase II Stage 2

() | Static level of water before 60 feet (ft) and
L after__60 feet (ft) development
= Protective|l Development started__1455 hrs, 19 June 1984
= casing Development ended 1615 hrs, 20 June 1984
0 Quantity of water discharged during development__ 30 gallons
~ Type, size/capacity of pump or bailer used for development
— Air 1ift (drilling rig) with variable discharge |
B Depth of open hole inside well l
10—[ Before development 115 feet (ft)
-~ A After development 115 feet (ft)
- ~ o I
p . m
. Static Development Record .
- 40 water level Clarity and Odor léthglosgyan? '
B Time Color of ~of Removed. | Ph C‘fi’:guc' Remarks
PV'C Discharge Discharge Sediment Y .
beasing
- Grout 19 June ]
1455 Red, None Silt - -- |Low produc-
70-1- heavy silt tion
F 1530 Over presgure distunbs sandpack, ceage developing. I
N P0 June J
| 1535 Red, None Silt - -- |Slowly clead-
80~ heavy silf : ing v1/2 gp
- 1615 Moderate |None Silt |
a silt
s |
- Bentonite
1007 l
: 4" - Gravel pack
PVC I
[Screen
1104~
- D-64 |

581.3579



RADIAN

cosromarion Well Completion Log: Sheet 1/2

Boring or Well No 6F ] Project Tinker AFB IRP Phase II Stage 2
Location 2PDO Yard Log Recorded By W-M. Little
Construction started 20 June 1984 completed 21 June 1984
Development started ____21 June 1984 completed 21 June 1984

Total depth drilled (ft) 102 feet

Hole diameter 8_inch

Drilling method air rotary

Problems encountered during drilling Sand collapse at approx 100 feet traps bit, some
difficulty withdrawing.

Water source for drilling and completion procedures _base supply

Number and type of samples collected __Grab _samples from discharge

Sample interval (ft-ft) __variable

Storage method(s) plastic bags, ambient temperature
Casing type Schedule 80 PVC, flush joint Diameter 4 inches
Depth of casing (ft)- 92 feet
Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size_0:020 inches Screen interval (ft-fty ___92-102 feet

Type(s) of glue used to join casing._.none

Type of gravel pack used __8-12 sand
Amount of gravel pack used ___see pext nace
Grain size distribution of gravel pack __See_specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) ___89-102 feet
Interval of bentonite seal (ft-ft) 86-89 feet
Interval of grouting (ft-ft) 0-86 feet

Description of security measures _8 inch steel protective casing and lid; secured with padlock

~

Padlock ID No._Master 3213 Location of key(s) _LAFB/SGB, DEEP; Radian
D-65

+81-3579



Boring or Well No.
Location_ DPDO Yard

RADIAN

CORPORATION

6F

Well Completion Log: Sheet 2/2

~

Construction Schematic

Project Tinker AFB IRP Phase II Stage 2

Log Recorded By

W.M. Little

() | Static level of water before___ 82 feet (ft) and
n after___82 feet (ft) development
L Protective Deve]opment started 0900 hrs, 21 June 1984
" casing ﬁ Development ended 0940 hY.'S, 21 June 1984
0 Quantity of water discharged during development__20 gallons
— Type, size/capacity of pump or bailer used for development
— Air lift (drilling rig) with variable discharge
- 4"
"caPs\;(; Grout Depth of open hole inside well l
10T § Before development___102 feet (ft)
B - After development 102 feet (ft)
- %—
20 Development Record '
) Lithology ana -
ad Clarity and Odor s e I
= p b Time Qolorof ) of Gg;;ii,z:dm Ph C?ir;?tuc- Remarks
~ Discharge Discharge Sediment y .
1 i 0900 Red, None Silt, - -- {v1/4 gpm l
B heavy Wminor fine)
801 Static silt sand
= water level 0910 Begin surging in 1 ninute cyclles Slowly I
| - clearing
N Eantonlte 0940 Moderate |None Silt - - I
90T silt
B - Gravel pack
-— 4" I
—PVC
-screen
100" l
110~ I
B l[ D-66 |

5813579



RADIAN

corPORATION We” COmpletion Log: Sheet 1’2
Boring or Well No 6G ’ Project _1inker AFB IRP Phase II Stage 2
Location_West of Building 3117 Log Recorded By W.M. Little

Construction started 29 June 1984 completed 29 June 1984
Development started 30 June 1984 completed 30 June 1984

Total depth drilled (ft) __ 20 feet
Hole diameter 8 inch

Drilling method air rotary
Problems encountered during drilling_Minor cascading water from approx. 25 feet inhibits

cuttings.

Water source for drilling and completion procedures _base_supply

Number and type of samples collected___Grab _samples from discharge

Sample interval (ft-ft) __variable

Storage method(s) plastic bags, ambient temperature

Casing type__Schedule 80 PVC, flush joint Diameter 4 inches
Depth of casing (ft) 80 feet

Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size__0:020 inches Screen interv.l (ft-fty __80-90 feet

Type(s) of glue used to join casing_none

Type of gravel pack used __8-12 sand
Amount of gravel pack used see _next page
Grain size distribution of gravel pack __See specification sheet
Lithology of gravel pack Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) __76-90 feet
Interval of bentonite seal (ft-ft) _73-76 feet
Interval of grouting (ft-ft) 0-73 feet

Description of security measures _8 _inch steel protective casing and 1id; secured with padlock

-

Padlock ID No,_Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian

D-67

- 000 |

5813579



CORPORKATION

RADIAN

Well Completion Log: Sheet 2/2

Location_West of Building 3117 Log Recorded By _L-N. French
Construction Schematic l
() | Static level of water before 63 feet (ft) and
= after_81 feet (ft) development
"~ Protective Development started 0730 hrs, 30 June 1984
= casing " Development ended 0810 hrs, 30 June 1984
0 il Quantity of water discharged during development__35_gallons
— Type, size/capacity of pump or bailer used for development
— Air lift (drilling rig) with variable discharge
B Depth of open hole inside well
10— Before development____90 feet (ft)
A A After development 90 feet (ft)
- 1l |
- | ——— —_—
4" Grout Deveiopment Record
401 . |
- PVC Clarity and Odor Lntnqlog.y ana R
casing Time Color of of Gl:m S:zedof Ph Co.ngjuc- Remarks
~ Discharge Discharge Sen_wve tivity
| ediment
B 0730 Red, very | None Silt, - -— [Very low
heavy silt fine sand flow.
50T
- Flush casihg to remoye material inside, regume
- developmept.
B 0740 Begin surgling, low flow, slowly cleaning.
60T 0805 Moderate None Sile, - -
= silt minor
— fine sand I
: 0810 No change,| cease devploping.
70t I
B Bentonite |
80~ —| v | Static |
[ 4" water level
| PVC
 scree Gravel pack I
90— —_—
B " D-68 I

R R1.7nsu



RADIAN

comporaTion Well Completion Log: Sheet 1/2
Boring or Well No. 7A ] Project Tinker AFB IRP Phase II Stage 2
Location_30 _ft. north of SE 59th St., Log Recorded By L.N. French

75 ft. east of unnamed tributary of
Soldier Creek

il

Construction started 11 July 1984 completed 12 July 1984
Development started 12 July 1984 completed 12 July 1984
Total depth drilled (ft) 110 feet

Hole diameter 8 inch

Drilling method air rotary

Problems encountered during drilling_None

Water source for drilling and completion procedures _base supply

Number and type of samples collected ___Grab samples from discharge

Sample interval (ft-ft) __variable

Storage method(s) plastic bags, ambient temperature
Casing type_Schedule 40 PVC, flush joint Diameter 4 inches
Depth of casing (ft) 97 feet
Screen type_Schedule 40, PVC, mill slot Diamete- 4 inches
Siot size_0:020 inches Screen interval (ft-ft) __97-107 feet

Type(s) of glue used to join casing_none

Type of gravel pack used __8-12 sand
Amount of gravel pack used __see pext pace
Grain size distribution of gravel pack __See_specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and qua"y/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) __78-107 feet
Interval of bentonite seal (ft-ft) __77-78 feet
Interval of grouting (ft-ft) 0-77 feet

Description of security measures_8 _inch steel protective casing and 1id; secured with padlock

-

Padlock ID No._Master 3213 Location of key(s) _LAFB/SGB, DEEP; Radian

D~-69
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Boring or Weil No.
Location_See Sheet 1

RADIAN

CORPORATION

7A

Well Completion Log: Sheet 2/2

»

Project Tinker AFB IRP Phase II Stage 2

Log Recorded By _L-N. French

Construction Schematic

() 1 Static level of water before__/5-25' below land surface (fty and
- after (ft) development
= Protective || Development started 12 July 1984
- casing | Developmentended 12 July 1984

0 Quantity of water discharged during development___200 gallons
[~ Type, sizeicapacity of pump or bailer used for development
— Air 1ift (drilling rig) with variable discharge

10 B 4n Depth of open hole inside well
| pve | Before development (ft)
| casing After development (ft)

60": Development Record

) Lithotogy and :
= Grout Clarity and Odor T2
Time Color of of G:qa'” Size d°f pn  |Conduc- Remarks
~ Discharge Discharge ss;?;‘;t tivity
B 7:30a |Turbid, None Silt, - -- |Start
red- trace development

70— brown very fine sustained
b sand rate of 1
= Static gpm
[ water level
B Eentonite 8:15a Turbid, None LJ'.ttle - - |-

red-brown silt, no

80-1 sand
L 9:30a Cloudy, None Trace -— -- |[Stop develop'-
N Gravel pack light red silt ment

90~

1001 4"
— PVC
| screern
| - = Collapse
B D-70



RADIAN

comPomarTion Well Compietion Log: Sheet 1/2
Boring or Well No.__’B ] Project _linker AFB IRP Phase II Stage 2
Location.200 ft. north of SE 59th St. s Log Recorded By L.N. French

200 ft. west of unnamed tributary
of Soldier Creek
_—_—_—

———
Construction started 11 July 1984 completed 11 July 1984
Deveiopment started 11 July 1984 completed 11 July 1984
Total depth drilled (ft) 45 feet
Hole diameter 8 inch
Drilling method air rotary

Problems encountered during drilling___none

Water source for drilling and completion procedures no water used

Number and type of samples collected____Grab samples from discharge

Sample interval (ft-ft)y __variable

Storage method(s) plastic bags, ambient temperature
Caslng type Schedule 40 PVC, flush jOint Diameter 4 inches
Depth of casing (ft) 32 feet
Screen type Schedule 40, PVC, mill slot Diamete_' 4 inches
Slot size_0:020 inches Screen interv l (ft-ft) 35-45 feet

Type(s) of glue used to join casing__none

Type of gravel pack used _8-12 sand
Amount of gravel pack used __see next page
Grain size distribution of gravel pack __See specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarrylpit)ArkhOla Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 30-45 feet

Interval of bentonite seal (ft-fty __29-30 feet
Interval of grouting (ft-ft) 0-29 feet

Description of security measures_8 inch steel protective casing and 1lid; secured with padlock

-

Padlock ID No._Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian

D-71
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RADIAN

CORPORATION

Boring or Well No.

7B

Well Completion Log: Sheet 2/2

»

Location_See sheet 1

Project Tinker AFB IRP Phase II Stage 2

Log Recorded By __L-N. French

Construction Schematic

(ft)

Static level of water before_37.5"' below land surfgce

(ft) and

after_39.8 feet bls (ft) development

11 July 1984

- Protective|| Development started
— casing Development ended 11 July 1984
0 Quantity of water discharged during development__20 gallons (est.)
~ Type, size/capacity of pump or bailer used for development
n Air 1ift (drilling rig) with variable discharge
10 B Depth of open hole inside well
T a4 Before development (ft)
~PVC Grout ~ After development (ft)
tasing l
20_: Development Record ’
. Lithology and - |
= Clarity and Odor DS
B Time Color of o GrainSizeof | o, Conduc-]  memarks
B Discharge Discharge Sediment y :
9:00a | Turbid, |None Silt - -- | Start develq
— _ ) red-brown opment (0.%
30+ Eentonite gpm contint
L ous)
| 4 _ 9:20a | Cloudy, |None silt - -- [ Sharp de-
PVC Static red-brown crease in I
Screen water level pumping
40— rate; pause
L Gravel pack in pumping
- to allow fo
N - - water-level
recovery
50T 10:30a | Cloudy None Some silt| —- —— | Continued d

crease in
discharge;
stop develo
ment.

D-72
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RADIAN

€oReoRATION Well Completion Log: Sheet 1/2
Boring or Well No.___7C ’ Project Tinker AFB IRP Phase II Stage 2
Location_375' north of SE 59th St., Log Recorded By L.N. French

75" west of unnamed tributary of
‘Solider Creek

10 July 1984
10 July 1984

Construction started 10 July 1984 completed
Development started ___10 July 1984 completed

Total depth drilled (ft) 102 feet
Hole diameter 8 inch
Drilling method air rotary
Problems encountered during drilling

None

Water source for drilling and completion procedures no water used

Number and type of samples collected___Grab samples from discharge

Sample interval (ft-ft) __variable
Storage method(s) plastic bags, ambient temperature

Casing type_Schedule 49 PVC, flush joint Diameter 4 inches
88 feet (below land surface)

Depth of casing (ft): -
Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches

Slot size_0-020 inches Screen interv.l (ft-fty __88-98 feet.
Type(s) of glue used to join casing_none

Type of gravel pack used __8-12 sand
Amount of gravel pack used _see pext page
Grain size distribution of gravel pack__See specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 74.5-98 feet
Interval of bentonite seal (ft-ft) _73-74.5 feet
Interval of grouting (ft-ft) 0-73 feet

Description of security measures _8 inch steel protective casing and 1id; secured with padlock

-

Padlock ID No,_Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian
D-73
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RADIAN

CORPORATION

Boring or Well No._ZC

Well Completion Log: Sheet 2/2

~»

Project Tinker AFB IRP Phase II Stage 2

Location_see sheet 1

Log Recorded By ___L-N. French

Construction Schematic

(ft) = Static level of water beforeapprox. 73' below land surface (fty and
[ after__68.9 (ft) development
- Protective || Development started 10 July 1984
- b casing Development ended 10 July 1984
0 Quantity of water discharged during development _€st- 90 gallons
— Type, size/capacity of pump or bailer used for development
B Air 1ift (drilling rig) with variable discharge
~ Grout Depth of open hole inside well |
10 Before development (ft)
p po After development (ft)
= ~ s 4 I |
s0-L 4" Development Record
PVC - - '
= : Clarity and Odor Lithology and |
| casing Time Color of of GrainSizeof |, [Conduc- Remarks
Discharge Discharge Removed tivity
- Sediment )
| 1:00p Turbid, None Silt, - - Start devel-l
60 red-brown trace opment
B fine sand
- 2:15p Turbid- |None Silt - - I
- cloudy,
. Static light- I
70 water level brown-red
B — ,L 3:00p Slightly | None Trace - - Stop devel-
- Bentonite cloudy, silt, no opment
- light red sand
8o+ |
90T 4"
- PVC Gravel pack I
| screen
1001




RADIAN .

comsomamion Well Completion Log: Sheet 1/2

Boring or Well No._2n. i Project Tinker AFB IRP Phase II Stage 2
Location_West edge of Landfill 6 Log Recorded By___W.M. Little
Construction started 28 June 1984 completed —_29 June 1984
Development started 29 June 1984 completed ___29 June 1984

Total depth drilled (ft) 75 feet

Hole diameter 8 inch

Drilling method air rotary

Problems encountered during drilling none

Water source for drilling and completion procedures _base supply

Number and type of samples collected __Grab_samples from discharge

Sampie interval (ft-fty ___variable

Storage method(s) plastic bags, ambient temperature

Casing type_Schedule 40 PVC, flush joint Diameter 4 inches
Depth of casing (ft) __635 feet

Screen type__Schedule 40, PVC, mill slot Diamete- 4 inches
Slot size__0.020 inches - Screen interv.l (ft-fty __65-75 feet

Type(s) of glue used to join casing_none

Type of gravel pack used___8-12 sand
Amount of gravel pack used __see pext pace
Grain size distribution of gravel pack __see_specification sheet
Lithology of gravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 64-75 feet
Interval of bentonite seal (ft-fty __60-64 feet
Interval of grouting (ft-ft) 0-60 feet

Description of security measures_8_inch steel protective casing and lid; secured with padlock

-

Padlock ID No._Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian

D-75

5-81-3579



RADIAN

CORPORATION

Well Completion Log: Sheet 2/2

»

Boring or Well No. /D Project Tinker AFB IRP Phase II Stage 2
Location_West of Landfill 6 Log Recorded By _"-M- Little
Construction Schematic
(fo | Static level of water before 57 feet (ft) and
» after 27 feet (ft) development
" Protective || Development started__0935 hrs, 29 June 1984
0 Quantity of water discharged during development__33 gallons
~ Type, size/capacity of pump or bailer used for development
— Air lift (drilling rig) with variable discharge
B Depth of open hole inside well |
107= Before development 75 feet (ft)
~ After development 15 feet (ft)
o -
20 PVC Development Record ,
[casing Clarity and Odor Lithology ana |
R Time Color of ~of Gg:r‘ni:,z:dm Ph C?ir‘:guc- Remarks
_ Discharge Discharge Sediment y
Grout 0935 Red, mod- | None Silt - - Production
B erate apprx. 1 gpi
30 silt
= 0955 Moderate None Silt - - Production I
= silt slows to
<1/2 gpm I
401 Slowly clepring, begfn surging
- 1035 Moderate sjilt; cease|development. I
50— l
- V |Static |
= = |water level
601 — |
— Bentonite
: 4 Gravel pack I
704 PVC
LScreery] |
B D-76 I
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RADIAN

comPoRATION Well Completion Log: Sheet 1/2
Boring or Well No._’F ’ Project _Linker AFB IRP Phase II Stage 2
LocationNorth edge of Landfill 6 Log Recorded By_W.M. Little
—_— ——ea §
Construction started 22 June 1984 completed 22 June 1984
Development started 22 June 1984 completed 22 June 1984
Total depth drilled (fty ___ 25 feet
Hole diameter 8 inch
Drilling method air rotary

Problems encountered during drilling

Water source for drilling and completion procedures _base supply

Number and type of samples collected __Grab samples from discharge

Sample interval (ft-ft) __variable

Storage method(s) plastic bags, ambient temperature
Depth of casing (ft) i
Screen type Schedule 40, PVC, mill slot Diamete- 2  inches
Slot size_0.020 inches Screen interv.l (ft-fty _15-25 feet

Type(s) of glue used to join casing_none

Type of gravel pack used__8-12 sand
Amount of gravel pack used ___see_pnext page
Grain size distribution of gravel pack__See_specification sheet
Lithologyofgravel pack _Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) _ 12-25 feet
Interval of bentonite seal (ft-fty __10-12 feet
Interval of grouting (ft-ft) 0-10 feet

Description of security measures_8 inch steel protective casing and 1lid; secured with padlock

-~

Padlock ID No._Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian

D-77
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RADIAN

CORPORATION

Well Completion Log: Sheet 2/2

»

Boring or Well No. 7F Project Tinker AFB IRP Phase II Stage 2
Location North edge of Landfill 6 Log Recorded By W.M. Little
Construction Schematic
() | Static level of water before 16 feet (fty and
- after 16 feet (ft) development
= immi Protective || Development started 1012 hrs, 22 June 1984
= casing Development ended 1032 hrs, 22 June 1984 I
0 Quantity of water discharged during development__15 gallons
~ Type, size/capacity of pump or bailer used for development
™~ Grout Air 1lift (drilling rig) with variable discharge l
10 B Depth of open hole inside well l
T Bentonite Before development 25 feet (ft)
- After development 25 feet (ft)
- = Static
- = |water level
=3 " ——
20 PZVC Gravel pack \I Development Record 1
. Lithology and - ]
b Clarity and Odor A
—screen Time (;olorof . of G:x;rr;iilz:dof Ph C?ir‘:tiituc- Remarks
C Discharge Discharge Sediment y ‘
= 1012 Red-brown} Not Silt - - Wearing j
AN heavy determineq respirators
silt I
— Slowly clgaring
| 1032 Clear - None - - Production
-t approx 1/2
gpm

D-78
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RADIAN

coRPoRATION Well Completion Log: Sheet 1/2

Boring or Well No.___7G ’ Project Tinker AFB IRP Phase II Stage 2

Location_East edge of Landfill 6 Log Recorded By_W-M. Little
% —ee—— |

Construction started 21 June 1984 completed 22 June 1984

Development started 22 June 1984 completed 22 June 1984

Total depth drilled (ft) ___30 feet

Hole diameter 8 inch

Drilling method air rotary
Problems encountered during drilling__None

Water source for drilling and completion procedures _base supply

Number and type of samples collected ___Grab_samples from discharge

Sample interval (ft-ft) _variable

Storage method(s) plastic bags, ambient temperature

Casing type Schedule 80 PVC, flush joint Diameter 2 inches
Depth of casing (ft) 13 feet

Screen type_Schedule 40, PVC, mill slot Diamete- 2 inches
Slot size__0:020 inches Screen interv a (ft-ft) 13-28 feet

Type(s) of glue used to join casing__none

Type of gravel pack used_8-12 sand
Amount of gravel pack used __see_next page
Grain size distribution of gravel pack __See_specification sheet
Lithology of gravei pack Quartz, trace rock fragments
Source (company and quarry/pit)Arkhola Sand & Gravel, Ft. Smith, AR

Interval of gravel pack (ft-ft) 10-28 feet
Interval of bentonite seal (ft-ft) 5=10 feet
Interval of grouting (ft-ft) 0-5 feet

Description of security measures _8_inch steel protective casing and lid; secured with padlock

-

Padlock ID No,_Master 3213 Location of key(s) TAFB/SGB, DEEP; Radian
D-79

5-81-3579



Boring or Well No.
Location_East edge of Landfill 6

RADIAN

CORPORATION

7G

Well Completion Log: Sheet 2/2

»

p“ﬂectTinker AFB IRP Phase II Stage

9l
~

W.M. Little

Log Recorded By

Construction Schematic

(ft)

- Protective
= l | casing
0 |

101

Bentonite

Static

o 2"
20-= PVC
=SCcreen

v

water level

Gravel pack

Static level of water before___12 feet

after_12 feet

(ft) development
Development started __0840, 22 June 1984

Development ended —0900,”22 June 1984

15 gallons

Quantity of water discharged during development
Type, size/capacity of pump or bailer used for development

Air lift (drilling rig) with variable discharge

Depth of open hole inside well

28 feet

Before development

(ft)

28 feet

- After development

Deveiopment Record

(ft)

e ————————————

(ft) and I

Collapse

30—

rity an dor LanOgyand
Time Cgolgr?)fd ‘Oof G%a;'r‘ni'f:dm Ph C‘t’i'\‘,‘i’t”‘:‘ Remarks
Discharge Discharge Sediment y
0840 Red, Not detery Silt -— - Wearing I
heavy silt| mined respirator.
: Initial
production
approx. 1+
gpm.
0850 Lighter Production
color & slows to
" turbidity approx.
1/2 gpm. I
0900 Light - Silt
grey-red
silt I
|
D-80

581509
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Monitor Well Sampling

E-31



CORPORATION

SIGNATURE

CALCULATION SHEET

DATE

CHECKED

PROJECT

CALC. NO.

DATE

JOB NO.

SUBJECT

SHEET

OF,

SHEETS

Depth
to
Water

Well
Number

6G 84.67

6D 32.94

7F 19.20

7G 12.97

6A 60.00

6B 67.28

6C 69.69

6G 85.00

Depth
to
Bottom

93.07

59.00

28.45

31.4

80.45
92.68

85.28

93.32

Stickup
(inches)

3.13

2.94

3.25

2.54

3.53
3.01

2.20

Field Field Temp.

Date ph  Cond. (°C)

7/16/84 1 20

Sample

7/16/84 340

330
330
Sample

7/71/84 900 18

Sample

7/18/84 190 18

7/18/84 6.5-7 345 21

7/18/84 6.5-7 460 20

7/18/84 6.5-7 750 19.5

7/30/84 8.1 560

E-33

Sampler

DHG/NPS

DHG/NPS

DGH/NPS

DHG/NPS

NPS/DHG

NPS/DHG

NPS/DHG

Comments

Well water very
turbid., Much
sediment.
Approximately 15
gallonsbailed
by hand. The 3
measurements of
ph and conduc-
tivity refer to
the first 3
5-gallon bucket-
fulls.

Measurements
taken at approx-
imately 5 gallon
intervals. 22
gallons purged
prior to
sampling.

Very red--high
sediment .

Very red--high
sediment.

Pump broke at
approximately
2 well casings;
bailed the
rest.

Field dupli-
cate. After
evacuating
approximately
10 gallons,
well pumped dry.
Waited for well
to recover and
then sampled
(approximately
45 minutes).

601, 624/625

4-81-3361



RADIAN CALCULATION SHEET

CORPORATION CALC. NO.

SIGNATURE DATE CHECKED e DATE

PROJECT JOB NO.

SUBJECT . SHEET OF SHEETS

Depth  Depth
Well to to Stickup Field Field Temp.
Number Water Bottom (inches) Date ph  Cond. (°C) Sampler Comments

6E 63.11 115,55 7/30/84 7.4 490 18 NPS/DHG Pumped 100 gal.
before sampling.

6F 84.15 105 2.61 7/30/84 7.2 720 18 NPS/DHG pH=7.1, C=740
@ 18 gal.

Pumped 40 gal.
before sample.
601, 624/625.
Left to go set
up next well and
DPDO closed so
grabbed sample
first thing on
7/31/84.

7C 72.40 101.5 2.93 7/30/84 7.1 420 17 NPS/DHG 601, 624/625.

7A 79.18 108.8 3.60 7/31/84 7.2 590 17 NPS/DHG @ 33 gal., pH=
‘ 7.1, C=590.
55 gal. evacu-
ated. 601,
624/625.

6D 32.85 ' 7/31/84% 7.2 590 18 NPS/DHG Field duplicate
for 601,
624/625. @ 15
gal, pH = 7.2,
C=600. @ 30
gal., pH=7.2,
C=600.

2A 39.46  48.97 3.0 7/31/84 6.6 960 18.5 NPS/DHG @ approximately
8 gal., pH=6.7,
C=960. Approxi-
mately 20 gal.
evacuated. 601
only.

6C 69.74 7/31/84 - 7.2 - 700 19 NPS/DHG 30 gal. evacu-
, ated. 601 only.

7F 20.36 7/31/84 6.6 1400 19 NPS 20 L evacuated.
601.

6A 60.00 8/1/84 6.5 440 20 NPS/DHG 101.40 gal.
evacuated.
E-34
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RADIA“ CALCULATION SHEET
CORPORATION CALC. NO.
SIGNATURE DATE CHECKED DATE
PROJECT JOB NO.
SUBJECT SHEET OF SHEETS
Depth Depth
Well to to Stickup Field Field Temp.
Number Water Bottom (inches) Date ph  Cond. (°C) Sampler Comment s
7G 13.03 8/1/84 6.0 250 17 NPS/DHG @ approximately
25 gal., pH=6.8,
C=620.
6B Aprx. 67 8/1/84 6.8 640 19 NPS/DHG @ approximately
35 gal., pH=6.8,
C=600. 50 gal.
evacuated. 601.
6D 32.9 8/1/84 7.2 580 18 NPS/DHG @ 15 gal., pH=
7.2, C=590.
@ 28 gal., pH=
7.2, C=580.
6G 84.69 8/1/84 7.7 530 19 NPS/DHG Pumped dry @
approximately
12 gallons.
Waited 20 min.
for recovery.
601,
6E 62.88 8/14/84 7.3 450 DHG/AES
6F 83.89 7.1 740
ic 72.24 8/14/84 7.6 420 DHG/AES
7A 79.17 8/15/84 8.8 570 DHG/AES
ic 72.37 8/15/84 7.2 440 DHG/AES
E-35
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RADIAN CALCULATION SHEET

CORPORATION CALC. NO
SIGNATURE_W.M. Little DATE CHECKED DATE
PROJECT Tinker AFB IRP Phase II, Stage 2 JOBNoO.__212-027-21-01
suBJecT__Depth-To-Water Measurements, Base Wells SHEET OF SHEETS
Height of
Depth to Measuring Point
Well No. Date Water (ft) (inches) Comments
16 10/1/84 235" 15 1/2 Cascading water interferes
with measurement.
15 " 220° 20 1/2 do.
14 " - - No access.
17 " 205' 4" 2 Open casing.
18 " 100' 8 1/4" 4 do.
19 " 240" 8" 4 do., sound of cascading watdr.
13 10/8/84 - - No access.
12 " - - No access.
11 " 260' 5" 10
20 " 310' 18 1/2" 7
21 o " 230" 8" 8
17 " 205' 26" 2 Re-measurement.
22 10/15/84 - - No access.
23 v 230" 23 1/4" 7 Cascading water.
24 " - - No access.
25 " - - do., access port plugged.
26 " = - do.
o
3
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DEPARTMENT OF THE AIR FORCE

28%54TH CIVIL ENGINEERING SQUADRON (AFLC)
TINKER AIR FORCE BASE. OKLAHOMA 73143

REFPLY TO
ATTN OF:

SUBJECT:

TO:

DEEE (Sgt Deguzman, 42868) 21 Aug 84
Elevation Survey of IRP Phase II, Stage 2 Wells (Your Ltr, 2 Aug 84)

USAFH/SGB

Results of wells survey, as per your request, is found on Attachment 1.

by o
% BUQRI - 7 2 Atch

Engrg & Envmtl Planning Branch 1. Well Elevations
2. USAFH/SGB Ltr, 2 Aug 84

AFLC — Litcline of *he Acrospace Team

E-43
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sUSJECT:

TO:

DEPARTMENT OF THE AIR FORCE

USAF HOSPITAL. TINKER (AFLC)
TINKER AIR FORCE BASE. OKLAHOMA 73148

4 8 AUG 1384

SGB

Elevation Survey of IRP Phase II, Stage 2 Wells

2854 CES/DEE

Radian Corp requests that absolute wvell elevations surveys be obtained by 22
Aug 84 for the six om-base wells shown on attachment ome. Similarly, they
request that absolute elevations be obtained for the seven wells shown on
attachment two. These wells rise about three feet above the ground surface
and are approproximately eight inches in diameter. This data is needed to
verify groundwater flow direction. Questions regarding this request should be
addressed to Capt Cormell at ext 47844.

D MRy

DAVID W. McELWEY, Lt “Col, USAF, BSC 2 Atch:
Chief, Bioenvironmental Engineering 1)On-base well locations
Division 2)0ff-base well locations

AFLC - Lifeline of the Aerespace Team ~

E-44 I
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Zone 6 (Building 3001 Wells).
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 APPENDIX F

Sampling and Analytical Procedures



Field Procedures
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QUALITY ASSURANCE

The bulk of the field sampling procedures were presented in Section

3.0 of the report. The purpose of this Appendix Section is to describe the

quality control and quality assurance aspects of the field program.

Many of the traditional quality assurance techniques (duplicate or
spiked samples, for instance) are designed to test instrument or analyst per-
formance and do not address the needs of a field program of monitoring well
installation. In lieu of such techniques, field practices are built around
a principal of "do it right the first time", and procedures are developed to

insure this. The three main elements of the field QA program are:

) Record~keeping;
. Peer review; and
. Technical staff management review.

Eash is discussed below.

Record-Keeping

Each supervising geologist kept field notes as the coring and well
installation activities progressed. In addition, the drilling subcontractor's
team chief -also kept field notes. These two sets of notes were compared to
develop the logs of drilling activities shown in Appendix D. Discrepancies

were resolved by reference to the geologic samples collected.

Ground-water samples were collected in accordance with a written
list. The servicing laboratory prepared sample containers and provided them
to the field team, who were working from the same list. After the samples
were logged into the laboratory, the log-in sheets were compared against the
original analytical schedule. All samples were shipped or hand-carried to

the laboratory, accompanied by chain-of-custody forms (Appendix G).



Peer Review

Each of the supervising geologists served overlapping tours of duty
in the field. This provided all with the opportunity to participate in broad
portions of the study, rather than focusing on a single zone. Each person
overlapped with his successor to insure a smooth transition. Once the field
effort was concluded, the supervising geologists were assigned to write up
separate zones. These writing assignments provided for close coordination
with other members of the field team, so that observations during drilling
and sampling were incorporated into the text. After the drilling logs and
report text were prepared, they were reviewed for completeness and accuracy
by other members of the field team. Thus, each portion of the report was

subjected to peer review before entering the formal review process.

Technical Staff Management Review

After the complete report was finalized by the Project Director,
it was formally reviewed by a senior member of Radian's technical staff
management. This review focused on quality of presentation and soundness of

discussion and recommendations.

FIELD EQUIPMENT CALIBRATION

This program utilized very little in the way of field instrumenta-

tion. The four items of equipment were:

. pH meter (Corning Model 610A with a combination electrode),

standardized daily against pH 7.00 and 10.00 or 4.00 buffers.

. Conductivity meter (YSI Model 33), calibrated before deploy-
ment against an 800 umho standard and daily internal cali-

bration check ('"red line'"):



Water level probe (Soiltest Model 762A), no calibration

required; and

Threshold Limit Value Detector - '"TLV meter" (Bacharach
Model 23-7231), zeroed with organic-free air and spanned
with hexane standards. Not used for emissions level data

determinations, but only for field drilling safety.



Laboratory Quality Assurance Program



Quality Assurance/Quality Control
Program
~ for
Radian Analytical Services
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THE QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
FOR RADIAN ANALYTICAL SERVICES

Radian Analytical Services' (RAS) objective is to provide high
quality chemical analyses to all clients regardless of the size of the
analytical task. To aid in achieving this goal, a strong quality assurance
program and rigid quality control Practices are integral parts of all
analyses. This document describes these quality assurance/quality control

protocols for the Radian Analytical Services laboratories.

The basic quality control program includes procedures for sample
handling, calibration, spiking and replicate analyses, analysis of QC test
samples, equipment maintenance, and supplies control. These procedures can
be integrated with a client's additional requirements, such as spiking
studies, analysis of replicate samples, linearity determinations, and

stability studies.

The quality assurance program consists of the frequent submission
of blind QA samples, duplicates, and spiked sample splits. Also included
are personnel training, analytical methodologies, sample control procedures,

data handling, and equipment maintenance and calibrations.
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1.0 - QA Organization/Policy

The objective of Radian's quality assurance/quality control program
is to assure, assess, and document the precision, accuracy, and adequacy of
data obtained from chemical analysis and to assure the technical accuracy of

the results obtained for all samples.

Radian has organized the quality assurance function within the
company to allow complete independence of program review. Radian's Quality
Assurance Director reports directly to the Vice President of the Technical
Staff. This position provides independent reviews at all levels of the
technical staff and laboratory organization and allows immediate access to

Radian's top management on QA-related matters.

The QA Director's involvement may be limited to a review of quality
control practices or as extensive as active development and implementation of
quality control procedures and statistical data analysis. The QA Director may
be asked to contribute expertise and assistance when a need is perceived by

either the client, the technical staff, or the management staff.

Because of the large number of samples analyzed by RAS, a QA coordinator
has been assigned to monitor and maintain an effective QA/QC program for these
laboratories. The RAS Quality Assurance Coordinator, directly responsible to
the Corporate QA Director, serves as an independent auditor of all RAS labora-
tories. The responsibilities of the RAS QA Coordinator are as follows:

® Monitor QA/QC within RAS laboratories,

L Supervise the preparation of blind audit samples,
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L inform the Director of RAS and the corporate QA Director of

quality assurance problems,

L] summarize and report QA activities in the laboratories,

o document all QA and QC procedures within RAS,

° act as liaison between the corporate QA Director and RAS,

L provide QA data to the corporate QA Director for inclusion in

the corporate QA reports.

The RAS laboratory managers function as the quality control coor-
dinators in each particular analytical area. Their efforts are coordinated

and monitored by the QA Coordinator.

Quality control coordinators serve as a focal point for all QC
activities pertaining to each RAS laboratory. They work as a committee
coordinated by the RAS Quality Assurance Coordinator. Their activities
include the following:

L] monitor the QA/QC activities of the laboratory area,

L4 inform the Director of Analytical Services and the QA coor-

dinator of QC problems and needs.

° summarize, document, and report quality control activities

and data generated in the laboratory,
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L] provide documentation of all QC procedures in the laboratory,

° maintains summaries of QC activities and data in a form
suitable for client review upon request.

2.0 Quality Control for Laboratory Analyses

Radian Analytical Services has developed and implemented quality
control procedures for all of the analyses performed in the laboratory. The
laboratory quality control program provides an effective and efficient laboratory
protocol for QC regardless of the size or scope of the analytical requirements.
Approved analytical methods are used whenever available. When approved methods
are not available, a method is developed by the Radian technical staff, and
a technical note written describing the method. The quality control procedures
are designed to insure that the standard operating procedures and quality control

pProtocols are being followed and accurate results are obtained.

The general quality control program utilized in each laboratory

includes consideration of the following areas:

personnel training and certification,
analytical methodology documentation,
sample handling and control, -
laboratory facilities and equipment,
calibration and standards,

data handling and documentatioﬁ,

quality control check samples,

The general approach to quality control in each of these areas

is discussed in the remainder of this section.
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RADIAN
CORPORATION

2.1 Personnel Training and Certification

The successful implementation of any QA/QC program is determined
by the training and dedication of the laboratory personnel. The quality and
consistency of data should be independent of the analyst. With the proper
training and supervision, an analyst will be able to obtain quality data by
the use of proven methodology. Periodic assessment of training requirements
and certification are performed to maintain a high level of laboratory aware-

ness.

The training and certification methods employed in the RAS laboratories

are briefly described below:
L] study of laboratory standard operating procedures,

® study of QA manual,

L observation of experienced operators/analysts,

L study of operating manuals,

® instruction by the laboratory manager on all aspects of the
analysis,

L perform the analysis under the direct supervision of the

laboratory manager,

° perform analysis under supervision of experienced personnel,

L analysis of blind QC samples prepared by laboratory QC coor-

dinator,

L participation in in-house seminars on laboratory methods and

procedures.
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PERSONNEL TRAINING RECORD

Employee

Employee Number

Date of Employment

Laboratory Orientation:

Upon completion of each phase of personnel training the employee
and Laboratory Manager will initial and date the step completed.

L The RAS laboratory Standard Operating Procedures have
been read and understood.

Employee Lab Mgr. Date

® ' The RAS Quality Assurance manual has been read and
the procedures for the laboratory in which the employee
worker have been explained.

Employee Lab Mgr. Date

o Operation manuals for instruments with which the
employee performs analyses have been studied and
the procedures for operation and maintenance are
understood. )

Instrument Employee Lab Mgr. Date Instrument Employee Lab Mgr. Date

Figure 2-1.
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Test Specific Training:

Each specific test performed in the RAS laboratories involves
procedures which may be unique. The steps involved in training an employee
are:

L] Instruction by the Laboratory Manager on all aspects
& of the analysis,

® Observation of experienced operators/analysts,

® Perform the analysis under supervision of the laboratory
manager,

L Perform analysis of QA samples submitted by the QA
coordinator, and

L Participation in in-house seminars on laboratory
methods and procedures.

The following.table is to be completed by dating and initialing
by the employee and Laboratory Manager upon completion of each step.

Perform the Analysis of
Method Instruction Observation Analysis QA samples Seminars

Figure 2-1. (Cont'd)
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All RAS personnel must complete a quality control training program.
This system includes motivation toward producing data of acceptable quality
and involves 'practice work" by new employees. New personnel are made aware
of the quality standards established by RAS and the reasons for those standards.
They are made aware of the various ways of achieving and maintaining quality
data. After an employee has been trained to use a method and the work validated
by the laboratory manager, the employee is certified to perform the analysis.
As these people progress to higher degrees of proficiency, their accomplish-
ments are reviewed and then documented. Documentation of proficiency training
is maintained by the QC Coordinator for each laboratory technician using the

two-page form shown in Figure 2-1.

2.2 Analytical Methodologies

All analytical procedures followed in the RAS laboratories are docu-
mented in a methods manual for the specific laboratory. A set of standard
operating procedures (SOP) has been established for each analysis to insure
consistency. Most methods used are directly from an approved analytical manual,
e.g., EPA methods, APHA Standard Methods for Water and Wastewater, ASTM, etc.

Methodologies may contain the following information:

method title,

scope of method, '

summary of interferences, and applications,
concentration ranges and detection limits,
safety precautions,

required equipment and materials,
standardization directions,

detailed analytical procedure,
calculations, with examples,

reporting method,

precision and accuracy statement,

references.
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2.3 Sample Control and Record Keeping

The Radian Analytical Services Sample Control Center is a controlled
access area. Only employees of the Sample Control Center have access to
sample receiving, sample storage, documentation files, and the computer
terminals. Analysts check out samples under the supervision of the sample
control personnel. All samples are stored in locked storage areas. Sample
tracking is maintained by a computerized laboratory management system and
a sample checkout logbook. The RAS Sacramento laboratory is linked to the
central processing unit of the computer in Austin via a dedicated phone line.
This insures that the laboratories are in constant communication. All sample

information and data entries can be immediately accessed at either location.

Detailed record keeping and control of samples are essential for
effective laboratory operation. All samples received for analysis in the
Radian Analytical Service laboratories are processed through the Sample and
Analysis Management System (SAM). Radian Corporation's SAM is a software
and hardware system for controlling and handling information for the
analytical laboratory. SAM provides a dynamic, easy-to-use method for
tracking, scheduling, reporting, and laboratory management. The system
has been designed to accommodate and promoté good laboratory management
practices by providing high visibility of the information laboratory
managers need to make good decisions regarding schedules and priority. The
system is designed around a Data General Nova-IV computer with a 64K-byte
memory. It also includes a 65M-byte disk drive and a line printer with
plotting capabilities. Data is entered via a TEC terminal and CRT. All
data stored on the disk is backed up on magnetic tape to prevent loss in
the event of a system malfunction. The system is designed so that an
individual designated as the principal operator can process the required
paperwork for a large laboratory with little difficulty. The approach
centralizes information input and data retrieval, and provides the mechanism

for organized, up~to-date laboratory performance monitoring.
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SAM maintains complete client information files, generates laboratory
status reports, flags sample analyses which are overdue, accepts analysis results

manually or automatically, and generates reports and invoices.

The Sample Control Center and SAM have six basic functions:

° sample receipts and logging,

. sample storage and maintenance of sample integrity,
° laboratory status reporting,

. document control,

. data compilation and reporting, and

. invoicing.

In order to assure the integrity of a sample and the accompanying
documentation, a security plan has been established. This plan consists of

three parts:

° chain of custody,
. secured refrigerated storage, and
. document control.

The progression of samples and documentation through the Sample Control
Center and the analytical laboratories is presented in Figure 2-2. Detailed

descriptions of each sample control function are presented below:

™ Samples are received from the commercial carrier at Radian's

shipping and receiving facilities by the receiving clerk.

° Within one hour of arrival, the samples are accepted by RAS sample

control personnel,
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All shipping containers and security seals, when appropriate,

are inspected for physical damage or evidence of tampering.

The samples are unpacked in the sample receiving area by the
RAS sample custodian. The method of shipment, shipping con-
tainer integrity, condition of samples, the number of samples/
container, integrity of the security seal, and accompanying
documentation are noted. Sample identification is verified
against custody documents. The enclosed chain-of-custody
forms, Figure 2-3, when required, are completed and filed
with the shipping and receiving documentation. In the event
that peculiarities are noted, the project officer or client

is immediately advised of the irregularity.

Samples are logged into a bound sample logbook, Figure 2-4.
Again, sample identity is verified. All discrepancies are

noted in the logbook.

The handwritten logbook and all documentation are transferred

to the Sample Control Center.

The samples are logged into the SAM system. Each batch of
samples is assigned a consecutive work order number by the
system. Analytical requirements for each sample are entered

into the computer.

Hard copy of the work order and other information is printed
and filed with the received documentation in the Sample Control

Center.
Labels are printed and secured to each sample. Label infor-

mation includes sample number, identification, storage loc-

ation, and analytical requirements.
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RADIAN

CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No.

Company Sampled/Address
Sample Point Description

Stream Characteristics:
Temperature Flow pH
Visual Observations/Comments

Collector's Name Date/Time Sampied
Amount of Sampie Collected
Sample Description
Storeat: U Ambient [0 5°C (O -10°C [ Other

O Caution - No more sample available [ Return unused portion of sample (J Discard unused portions

Other Instructions - Special Handling - Hazards

U Hazardous sample (see below) O Non-hazardous sample

O Toxic O Skin irritant O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

O Other

Sample Allocation/Chain of Possession:
Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

fnclusive Dates of Possession

Figure 2-3. Chain or Custody Record
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Company

Facility

Rep

Phone

Report

to

Attn

Inv

to

Attn

P.o. #

Expires

Quoted $
Sample $
Misc $
Total §

Inv by (CPR)

% Surcharge
%4 Disc: All

# Reports
Work ID

Lab No.

Contact
Received

Date Due

Samples
Keep for
Keep til
Disp (RD)

# Invoices

(il

Taken

Trans

Type

Condition

Comments:

Location:

———

Dash No.

Sample Description

Analysis Required

QA

Figure 2-4, Sample Log Sheet
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Data sheets and work sheets are printed for each batch of samples
and distributed to the appropriate laboratory managers. The

work sheets list sample numbers, sample identification, storage
location, and analytical requirements. Data sheets are for
results and contain only the parameters to be determined by a

given laboratory.

Following sample logging, the samples are placed in the desig-

nated locked storage area.

Subsequent sample custady is documented and all transactions

witnessed by sample control personnel.

The analyst retrieves the samples from the Sample Control Center

by sample number and storage location.

The Sample checkout log (Figure 2-5) is completed by the analyst,

noting the laboratory to which the sample is being removed.

After analysis, or when the required aliquot is removed, the
sample is returned to the Sample Control Center and return is

noted in the sample checkout log.
The sample is returned to the designated storage location.

When requested, addition chain-of-custody documentation can be
provided using a SAM-generated document (Figure 2-6). This
document can be retained by sample control to provide a more
easily retrievable record of sample custody within the analytical

laboratory.

The sample is stored until the assigned time or written permission
is given to either properly dispose of or return the sample to

the client.
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° All documentation, including shipping documknts, field sampling
documents, computer-generated log sheets, chain-of-custody
forms, laboratory data sheets, final computer reports, and other
documents, are maintained in the sample control area. All
reports are kept in locked filing cabinets. As with the sample

storage area, the document storage area is limited-access.

All storage areas are within the Sample Control Center and are
locked when not in use. Access to the storage area is limited to sample control
personnel or other RAS employees accompanied by sample control personnel. There

are four storage locations that are used depending on the sample and the required

analyses. They are:
o ambient storage for samples that do not require refrigeration,

® 4°¢ storage for most samples requiring water quality analysis

and extractable organics,
® 4%¢ storage for samples requiring volatile organic analysis, and
° -20° storage for extracts and samples that require freezing.
A temperature log is maintained to monitor the cold storage facilities.

2.4 Laboratory Facilities and Equipment

A clean well-lighted, and well maintained laboratory is essential
for accurate analytical results. Each laboratory is well-lighted, air
conditioned and equipped with chemical fume hoods. Instrumentation that may

emit noxious odors is vented externally.
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Quality Control of Equipment and Supplies

Each laboratory QC program includes detailed requirements for
equipment and supplies. Reagents, solvents, and standards with specific
levels of purity are used as specified by the analytical protocol. Specific
GC column materials, glassware and sample handling equipment are also specified.
The quality control procedures for equipment and supplies generally include

the following items:

L] operator checklists for required supplies,

L] documentation and reporting of all deviations from specified

instrument performance,

L procedﬁres for testing for purity of reagents,

L] tolerances for calibrated glassware where applicable,
L] monitoring of refrigerated storage space,

o maintenance logbooks,

L service contracts on analytical instrumentation.

Quality control procedures during sample preparation include the
preparation of reagent or solvent blanks. Additional quality control
techniques implemented in sample preparation include:

L deionized water piped into all laboratories, monitored daily,

L purchasing high purity distilled-in-glass solvents in large

quantities from a single lot,
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° use of Ultrex acids in trace metal digestionm,

® cleaning of organic glassware with chromic acid or firing in

a kiln at 450°C,

L] cleaning of trace metal glassware with nitric acid,

L] use of organic-free water prepared at Radian by distillation
over alkaline permanganate under nitrogen atomsphere in all-

glass still,

L] use of volatile-free water prepared by purging organic-free

water with nitrogen,

L sample preparation performed by experienced technical personnel

under the supervision of senior level analysts.

2.5 Quality Control for Standards and Calibration

The quality of all test results is greatly impacted by the cali-
bration procedures used. Calibration procedures and standards should be
specified for all equipment and supplies used in the test procedure.
Traceability to common standards is essential for test procedures to be used
in multiple laboratories. Quality control procedures for standards and

calibrations include the following considerations:

o written, detailed calibration instructions,

o preparation procedures for secondary standards, when applicable,
L requirements for frequency of calibration,

® recordkeeping of all calibrations and standards used,
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L quality control charts for recording results from multiple

calibrations,
® evaluation of internal standards, and
® tolerances for calibration requirements.
All calibration standards are prepared from NBS-traceable, EPA certified,
. or primary standard materials. Daily logs are maintained to monitor instru-

ment response to a given standard.

Quality Control Test Samples

Routine quality control samples to be analyzed concurrently with
client samples are a significant portion of the RAS laboratory quality con-
trol programs. The purpose of these checks is twofold: 1) to assure that
samples being analyzed satisfy predetermined standards of accuracy, and 2)

to measure and document achieved levels of accuracy and precision.

There are many different types of quality control samples which
could be used for these purposes. The correct combination of these will
depend on the complexity of the test method and the desired degree of
accuracy. The following quality control parameters are general considera-

tions for Radian's quality control for test methods.

Interferences

The analytical results of a test method might be affected by
interferences from the glassware, solvents, reagents, or the sample matrix.
Blank samples which are subjected to conditions similar to samples being
analyzed are used to evaluate the purity of laboratory reagents. The fre-
quency of blank analysis is method dependent. For example, a laboratory or
field blank is analyzed after each GC/MS volatile organic analysis with high

levels for any of the pollutants. Ten percent of the samples from a

F-33



given sample batch are spiked with a known standard. Spike recovery data

are calculated to determine matrix interference.
Precision

The precision or repeatability of a test method is required for
proper interpretation and weighting of the data. Replicate samples or
standards are used to determine the precision on a regular basis. The
precision of multiple analyses are compared against predetermined precision
limits to determine their acceptability. The precision is usually reported
as a standard deviation or repeatability statistic and often depends on thé
concentration of the parameters analyzed. Replicate analyses are defined
as separate digestions or extractions of the same sample, when possible.
The percentage difference or range between replicate analyses is also used

to monitor precision.

Reproducibility

The reproducibility of a test method refers to the repeatability
over a period of time. How well will analytical results repeated a month
later agree with today's results? Reproducibility can be measured by the
repeated analysis of samples from a previous time period or by analysis by

more than one laboratory or laboratory technician.

Qualitative Specificity

In the analysis of complex sample matrices containing multiple
components, the use of a single method can lead to misidentification of
compounds. The misidentification can be detected by repeated analysis of
standards containing the compounds of interest or by independent analysis by
a more specific method. For example, mass spectral confirmation caﬁ be used

to evaluate misidentification problems in the GC laboratory.
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2.6 Documentation and Data Handling

Documentation of methods, procedures, and results is an essential
aspect of a QA/QC program.

Adequate documentation is required for an instrument maintenance
system. RAS laboratories use an individual logbook, which is kept at each
instrument, to record all calibration and maintenance activities. This
logbook gives a chronology of that instrument's installation, operation,
calibrations, maintenance, malfunction, and repairs. An accompanying binder
includes all pertinent manufacturing information, service manuals, and

similar reference materials.

Directions for calibrations and maintenance, along with appropriate
forms and checklists, are maintained in a manual accompanying the logbook.
The directions specify the required frequency for calibrations and main-
tenance, the tolerances for calibrations, and the action to be taken when

calibration requirements are not met.

In this system, there is a single source for reference purposes as
well as record keeping. All the instrument logbooks are reviewed periodically
by the quality assurance coordinator and laboratory manager. A record of these

logbook checks is maintained by the QA coordinator.

Work sheets have been developed to.insure consistent laboratory
data entry for most parameters determined in the laboratories. These sheets
are designed to organize the data in a clear and logical manner, and to
simplify calculations. The work sheets are divided into various sections
including a section for reporting calibration standards and blank values
and a section for plotting calibration curves. These work sheets are usually
a standard data entry form which the laboratory technician enters in his/her
bound lab notebook. When automated calibration is not applicable, electronic
calculators are available in the laboratories to generate calibration curves
by the method of least squates. Thus errors in reading calibration curves

and calculating data are minimized. After an analysis
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is completed and a data sheet filled out, the laboratory manager checks the
data for completeness and approves the data sheet. After the data have been
entered into the SAM system, an updated data sheet is issued to the laboratory
manager. When the work is complete, a preliminary report is printed and
distributed to the contributing laboratory managers for the final data check
and approval. A final report is printed, certified by the laboratory manager,

and forwarded to the client.

Proper documentation of quality assurance and quality control
activities is an essential requirement. Documentation is needed to demonstrate
that quality control activities were completed as scheduled and to communicate
the results of the QC tests to laboratory managers and clients. Documentation
of QA results is required to provide feedback for improvement of quality

control programs.

Quality control documentation should be timely in order for feed-
back to occur. Daily reporting to laboratory managers is mandatory. Forms

are designed to organize the QC data in a clear and logical manner, and to

simplify calculations. Control charts are another excellent tool for summarizing

quality control test results.
As part of Radian's QA audit program weekly reports summarizing
audit results in the laboratories are prepared and distributed to qQC

coordinators.

3.0 Quality Assurance Audits

The quality assurance audit program of the RAS laboratories is
conducted by the RAS QA Coordinator in conjunction with the corporate QA

Director. The program consists of the following:

® QA standards are prepared using EPA certified standards, NBS
standards, primary standard materials, and NBS-traceable
compounds. All standards preparations are recorded in the QA

Sample logbook (Figure 3-1).
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Standard No. QAS

QA type

Prep date Prepared by Verified by

Standard source

Sample matrix

Parameters

Preparation method Final vol

Figure 3-1. Standards preparation logbook
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QAS

Prep method (con't)

Calculations

Date

Samplie Distribution

SAM No. Client Remarks

Figure 3-1, (Cont.)
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An inventory of stock standards is maintained within the
limits of published stability data. This decreases the time

required for daily standard preparation.

Duplicate samples are requested from clients. These are blind

to the laboratory and the client is not billed for the duplicate.

Blind QA samples are submitted through the Sample Control
Center to all laboratories. The parameters and concentration

levels are selected by the RAS Quality Assurance Coordinator.

Laboratory managers submit, via a "QA Alert Form" (Figure3-2 ).
a list of the types of QA samples needed the following week.
This insures that the parameters with which there have been

problems are included in the sample.

Monthly reports are issued from the RAS QA Coordinator (Fig. 3-3).
These are submitted to the corporate QA Director, laboratory
managers and Director of RAS. Managers are notified immediately

of major problems with the results of analysis of a QA sample.

The results of the program are summarized on a quarterly basis

for Radian's management.

In addition to the continuous audit. program, provisions for third

party review are made with each client's work. Radian Analytical Services

welcomes onsite audits, performance samples, and independent evaluations.
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RADIAN
CORPORATION
QA ALERT FORM

QA standard for the week of

NPDES RCRA metals __  pesticide
Form A water __ amions __ 0C __ OP __
Form B water herbicide __

metals
Form C water — EPA 601 624
metals — B 602 - 625 -
organics __ - -
B/N __ Acids __  A/N __
ToC _ ToX __ MS VOA __ GC VOA __
. . PCB

Matrix requirements: -

Concentration requirements:

Special Standards/Instructions Individual Parameters

Date Mgr

Figure 3-2. QA alert form
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ANALYTICAL SERVICES
MONTHLY QA REPORT

QA prep report for the month of

Certified Analyzed % Date
Order No. Lab Parameter Value Value Recovery Reported

Figure 3-3. Monthly QA Report
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3.1 Data Review and Validation

All analysis results are entered into the SAM computer system.
Following completion‘of the analyses, a preliminary report is printed and
returned to the appropriate laboratory manager for review and validation. A
final report is printed after the certification by the manager. This report
is signed and approved by the laboratory manager before being forwarded to
the client. The following diagram (Fig. 3-4) illustrates the data flow for
a typical sample analysis.

Upon completion of the analysis and before the final data are issued,
the results of the QA audit samples are compared to the certified values.
These results are plotted on control charts. Separate control charts are
maintained for each analysis. If results are outside the accepted control
limits, the analytical results are held until the problem is resolved.

3.2 Control Charts

Quality control charts are maintained for both accuracy and pre-
cision. Both charts are structured as shown in Figure 3-5. The main portions
of the chart are the center line and the two control limits. The center line
is the 100% or total recovery/total agreement of analytical results. The

upper and lower control limits are calculated from historical data.
Control charts for accuracy are constructed as follows:

Precent recovery of standards (PST):

analyzed value

PST = 100 x certified value
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Figure 3-4. Data Flow
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Figure 3-5. Control Chart
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Percent recovery of spikes in samples (Psp):

analyzed value - background value
spike

Pgp = 100 x

From a set of analyses, the average percent recovery (F):

The standard deviation for percent recovery (SR):

n n 2
=\[} P - } »®4 n
i=1 i=1
n-1

SR

The upper and lower control limits are therefore

UCL=§+3sR
LCL = P - 35,

An analysis is out of control when either of the two conditions apply:

1) Any results outside the control limits

2) Seven successive results on the-same side of the control line.

Control charts for precision are also constructed. Precision is a
function of the concentration range of the analyte. The closer the result
is to the analytical detection limit, the more imprecise the data become
on a percentage scale. Figure .3-6 illustrates the relationship between
detection limit and precision for a typical methodology. Because of this
concentration dependence, precision control charts need to be developed for
‘specific concentration ranges for each analyte. For duplicate samples A and B,

the ratio of the values of A and B are plotted.
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CORPORATION

[

100 A
90 4

80
70 4
60
50 -
40 4
304
20 4

10 -

1 i I 1 | I I !

0.22 4 6 8 10 20 30

Multiple of detection limit (DL)

Figure 3-6. Relationship between Detection Limit and Precision
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3.3 Concurrent Review

Upon review of analytical results of QA audit samples, the QA
Coordinator will schedule a meeting with the laboratory manager if there
are any tests out of control or which are deviant from an expected precision/

accuracy norm. The purpose of this meeting is to:

® review raw data and determine if there is an

explanation for the deviance.

® outline analyses of quality control and/or quality
assurance samples to further define the problem

and its solution.
L establish a schedule for monitoring the analysis
after a solution is implemented, to assure that the

problem does not recur.

Involvement of the laboratory manager in the problem assessment and solution

is essential to a mutual committment to a quality analytical laboratory.
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gogpo..ﬂ!..A" CHAIN OF CUSTODY RECORD

FIELD SAMPLE No, TSED -0/

CompaNy SAMPLED/ADDRESS T_/IV Kf R /" F A

SampLE Point DescRIPTION MAMMMMJ;MM R,

STREAM CHARACTERISTIES:

TEMPERATURE % Frow N /A PH JLA
VisuaL 0BSERVATIONS/CoMMENTS Mﬁmﬁs

COLLECTOR’S NAME éﬁg@iﬂ% Date/Time Samecen (2 Jowr 8¢ /040

AmounT OF SAMPLE COLLECTED [ [.
SampLE DESCRIPTION W
STORE AT: D AMBIENT m D -10°C ]:] OTHER

D CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS /‘/ one

E] HAZARDOUS SAMPLE (SEE BELOW) | N-HAZARDOUS SAMPLE

[] Toxic [] SKIN IRRITANT [] FammasLe (FP 40°C)

D PyropHORIC D LACHRYMATOR G SHOCK SENSITIVE

E] Acipic E BrovLoGicaL D CARCINOGENIC - SUSPECT
. [ Caustic [_] Perox1De » ] RADIOACTIVE

D OTHER

SAMPLE ALLOCATION / Cnﬁuf_ﬂmnm:
OrRGANIZATION NaME A’ 5

Recervep sy z%\jémwé(/m , DATE RECEIVED b’lo’gl'l‘
Las SampLE No. 172/ (\jl CommenTs

IncLus1ve DaTes oF Possession

ORGANIZATION NaME
Recelvep By DATE RecEIVED
LAB SampLE No. CoMMENTS

INcLusive DATEs oF Possession

ORGANIZATION Name
Recervep sy Date RECEIVED
LaB SampLE No. CommenTs

IncLusive DATES oF Possession
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e””“,,!,,A" CHAIN OF CUSTODY RECORD

CompaNY SAMPLED/ADDRESS ﬁfke Q A’ F3

SampLe PoInNT DESCRIPTION _Cﬁﬂ OM

F1ELD SampLE No, ISED O Z

STREAM CHARACTERISTICS:
TEMPERATURE ﬁ/,/ lis o~ FLow N / A A'//A
VisuaL OsservaTions/Comments [ " Gran d btﬂam

J/
COLLECTOR’S NAME NCARE DATE/TIME SAMPLED M //00
AMOUNT OF SAmPLE COLLECTED / 1

SamPLE DESCRIPTION
STORE AT: D AmMBIENT

3 12" 4
D -10°C D OTHER

D CAUTION - NO MORE SAMPLE AVAILABLE E] RETURN ALL PORTIONS D RETURN UNUSED PORTION 'OF SAMPLE

o
5°C

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HazARDOUS sAMPLE (SEE BELOW) Puou-muaoous SAMPLE

['_'_] Tox1c D SKIN IRRITANT D Fumaus’ (FP 40°C)

D PYROPHORIC E{ LACHRYMATOR C] SHOCK SENSITIVE

D Acipic D BroLoGicaL D CARCINOGENIC - susPECT
. [ Caustic ] Peaox;ne ] Rap1oactive

E] OTHER
SAMPLE ALLOCATION / E POSSESSION:

ORGANIZATION NaMme AS ——
REce1vep By fiM,d,%/,» ’ DATE RECEIVED bdﬁ’%‘{—
LaB SampLE No. O 3(\ CoMMENTS

/

IncLusive Dates oF Possession

ORGANIZATION NAME
RECEIVED BY DaTe Rrecervep
LAB SampLE No. CommeEnTS

INcLusive DaTes oF Possession

ORGANIZATION NAME
Recervep By DATE RECEIVED
LAB SampLE No. CoMMeENTS

INcLusive DATEs oF Possession




RAD.A" CHAIN OF CUSTODY RECORD

CORPORATION

FleLp SampLE No. TSfD -O3

—
CoMPANY SAMPLED/ADDRESS / (U[Cé‘ﬁ ’4' F (3
SampLE PoINT DESCRIPTION _Cpddho Ciraef ,

STREAM Cmncvsmsﬂ?:
TEMPERATURE NiA FLow !V//" PH /V/ﬂ‘

VisuaL OBSERVATIONS/.COMENTS ;fvf/ éﬂﬁm‘[ Sb‘*&h«
2
COLLECTOR’S NAMg M DATE/TIME SAMPLED 6// 9/5 ¢ 20

AMOUNT OF SAMPLE COLLECTED [ 2 , A )
NZ'.WB ﬂy&s igm Qwﬁfe M[{,

SampLE DESCRIPTION
STORE AT: E] AMBIENT m 5°C -10°C D OTHER

D CauTiON - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) | NON-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT D FLammaBLe (FP 40°C)

D PyropHORIC D LACHRYMATOR :j SHOCK SENSITIVE

D Acipic |: BroLogicaL ] CARCINOGENIC - SUSPECT
. [ CausTic ' |_] Perox1DEe || Rabroactive

D OTHER
SAMPLE ALLOCATION / QF POSSESSION:

ORGANIZATION NAME ,6 ——
RECEIVED BY (IAM,W&&CM - UATE RECEIVew E”J\O ’%‘f'
LaB SampLe No.~. %‘1”&]{ %'Qﬁ) COMMENTS

—

IncLusive DATES oF Possession

ORGANIZATION NAME
Receivep sy DATE RECEIVED
LAB SaMPLE No. CoMMENTS

IncLusive DaTes oF Possession

OrRGANIZATION Name
Receivep By DATE RECEIVED
LAB SamPLE No. CoMMENTS

IncLusive DATes oF Possession




RAD.A" CHAIN OF CUSTODY RECORD

CORPORATION

FIELD SamPLE No. ngb -0 '7L

-
Cowpany SaweLeo/honess [ INKER AP &
SampLe PornT DescrIPTION _C_ﬂ(‘_f_CHo QREEK

STREAM CHARACTERISTIECS:

Temperature AR FLow A{/A— _ PH JJ/A"
VisuaL OBservaTions/Coments SGTKEAM O HANNEL m;l VEE S44Peb.
CoLLECTOR'S Name GAJ&A‘R% DATE/TIME SAMPLED 6"[/ 9/ g+ / o

AMouNT OF SameLe Correctep _ [ &

sanpLe Descriprion COMPOS € FRIY WATERS £FDs€. LD OPSTREAM ThER RD.
STORE AT: [:] AMBIENT & 5°C D -10°C D Orner

D Caution - No more SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HazARDS

['_'] HAZARDOUS sAMPLE (SEE BELOW) )] Non-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT D FLammaBLE (FP 40°C)

D PYroPHORIC Lj LACHRYMATOR {_] Swock senstTive

D Acipic . |: Brovrogical C[ CARCINOGENIC - susPecT
. [ CausTic [ ] Peroxipe ] Raproactive

D 0THER

SAMPLE ALLOCATION / CHAIN OF POSSESSION:

ORGANIZATION NAME QM

RECEIVED BY QEW.L Wbd/m ' DATE Recsl\;—l&"'m 'g‘f
LaB SampLE NU_%M U@H‘ - CoMMENTS

INcLus1vE DATES oF Possession

ORGANIZATION NAME
Receivep By DATE RECEIVED
LAB SaMPLE Ho. ComMENTS

IncLusive DaTES oF Possession

ORGANIZATION NAME
Recervep ay DATE RECEIVED
LAB SampLE No. CoMMENTS

INcLusive Dates oF Possession




DIA" CHAIN OF CUSTODY RECORD

CORPORATION

FIELD SampLE No. TS€D -6

T FB
CompaNy SAMPLED/ADDRESS [Iv F-CK A
SAMPLE PoINT DescRIPTION MTM‘I TO ELM CREEL. DM’(/&@

STREAM Cmm\crsnxsﬂ;s-
TEMPERATURE MA FLow ‘V/ﬁ' PH /'{/&
VisuaL OnssavnxonsoComems
|
COLLECTOR’S NAME é AUC*&%’ DATE/T1ME SampLED _é// 9!? # / 300

AmounT ofF SAMPLE COLLECTED / l
saweLe Descrirrion _COMPEME  of 1. (2" PLUE,

STORE AT: D AmBIENT @S'C D -10°C D OrHER

D CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS U RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) NON-HAZARDOUS SAMPLE

D Tox1c D SKIN IRRITANT D FLammasLe (FP 40°C)

D PyroPHoORIC [] LachrYmMATOR [_] SHOCK SENSITIVE

D Acipic E BroLogicaL D CARCINOGENIC - SuSPECT
) D Caustic [_] Peroxipe i_] Rap1oacTive

D OTHER

Eﬁﬁ_gﬂﬂoﬁaﬁm
ORGANIZATION NaMe

RECEIVED BY ' DATE RECEIVED b’ﬁO’%{'
Las SampLE No. CoMMENTS

INcLusIve DATES oF Possession

ORGANIZATION NaME

Receivep sy DATE ReCEIVED
LAB SampLE No. CoMMENTS

INcLusIvE DATES oF Possession

ORGANIZATION Name
Rece1vep By Date Recelved
LaB SampLE No. CoMMENTS

INcLusIVE DATES oF Possession




RAD IA“ CHAIN OF CUSTODY RECORD

CORPORATION

—_—
F1eLp SampLE No, i SCD _07

/—0
CoMPANY SAMPLED/ADDRESS J’ NEER '4 FB

SampLe PoInNT DescriPTion

STREAM CHARACTERISTICS:

TEMPERATURE /‘/r’\ FLow ”‘/A’ PH /\;/4-
VisuaL 0BSERVATIONS/COMMENTS MM

COLLECTOR's NaME Giuwr-z DATE/TIME SAMPLED _4‘[/ 9'/8 d /f /l

AmOUNT OF SAMPLE COLLECTED / [
SamPLE DESCRIPTION (
STORE AT: D AMB1ENT m 5°C G -10°C U OTHER

[:] CAUTION = NO MORE SAMPLE AVAILABLE [:] RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) NON-HAZARDOUS SAMPLE

D Toxic [:[ SKIN IRRITANT B FrammasLe (FP 40°C)

E] PYROPHORIC D LACHRYMATOR !:1 SHOCK SENSITIVE

D Acipic C BroLoGicaL Q CARCINOGENIC - SUSPECT
. [] CausTic |_] PeroxIpe |_] Rap1oactive

[:] OTHER

SAMPLE ALLOCATION / M&&Lﬁﬁjﬁm:
ORGANIZATION NAME A 5 -—

Receivep sy -

LAB SampLE No. % 0@ D / CommenTs

— DATE RECEI\;hs _(a“ii/’ﬁ‘f

IncLus1ve DATES oF Possession

ORGANIZATION NAME

Receivep By DATE RECEIVED
LAB SampLE No. ComMENTS

IncLus1ve DATES oF Possession

ORGANIZATION NAME
RECEIVED BY DATE RECEIVED
LaB SampLE No. CoMMENTS

IncLusive DaTes oF Possession




RAD lA" CHAIN OF CUSTODY RECORD

CORPORATION

F1ELD SampLE No..TSE-b "D?

ComPANY SAMPLED/ADDRESS . A'F &
SampLE PoINT DescriPTION '

STREAM CHARACTERISTICS:

TEMPERATURE JZZA' FLow J/4 . _ PH _[{/,4'
VisuaL OnsERVArlons;ComeuTs r% -g-»f é«l Jgg
CoLLecTor’s Name G DATE/TIME SampLED _6/12& (A /830

AMOUNT OF SAMPLE COLLECTE /
SampLE DESCRIPTION _ﬁfineaf

STORE AT: D AmBIENT w 5°C D -10°C D OTHER
D CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS G RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[] Hazaroous sampLe (see BeLOW) |_"plon-mzmuous SAMPLE

D Toxic D SKIN IRRITANT l'j FLammaBLe (FP 40°C)

[] PyropHor1c [] LacHrYMATOR [ ] Swock SENSITIVE

[] Actorc [ BroLosrcaL ] CARCINOGENIC - susPECT
. [] Caustic : |_] Perox1pe i_] Raproactive

D 0THER

SAMPLE ALLOCATION / ﬁtluzﬁ_&mmm
ORGANIZATION Name 65 = —_

Receivep By WWM’W - UATE RECEIVED b'ﬂ[ %Lf'

Las SampLE No. quO -0 ( CoMMENTS

=g

IncLusive DaTes oF Possession

ORGANIZATION NAME

ReceIvep By DaTe Recervep

LaB SampLE No. CoMMeNTS

IncLus1ve DATES oF Possession

OrRGANIZATION NAME

ReceIVED BY DATE RECEIVED

LAB SampLe No. CoMMeNTS

IncLus1ve DaTes oF Possession

G-10



CORPORATION

P
Company Saweren/Aonmess | [NEKER _AFE ﬁ

CHAIN OF CUSTODY RECORD

F1ELD SamMpLE No. ISEZ) 09

SampLE PoInT DescripTion _Khvlman

STREAM CHARACTERISTICS:
TEMPERATURE N, A
VisuaL OBSERVATIONS/COMMENTS

FLow ,U/;#

PH j;/t

] L

CoLLECTOR’S NaMg é;rm(,a«( z

/S¢S

Amount oF Sampe Coriecten . [ A

DATE/T1ME SamPLED 6// 9& ¢

SAmpLE DESCRIPTION IMF’AC"

STORE AT: D AMBIENT m 5°C ] -10%C

|'_"] OTHER

D CAUTION - NO MORE SAMPLE AVAILABLE [[ RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW)

D Toxic

D PyropHORIC

D Acipic

. [ CausTic

[: BroLogicar

|| PeroxIDE

Pﬂou-munnous SAMPLE
D SKIN IRRITANT D FLammaBLe (FP 40°C)

D LACHRYMATOR

E[ SHOCK SENSITIVE
D‘ CARCINOGENIC - SUSPECT

i ] RADIOACTIVE

D OTHER

SAMPLE ALLOCATION / Enup%_ﬁuﬁm:
ORGANIZATION NaMg 2 N

RECEIVED BY W(/?Q/

DATE RECEI\;':z)_ Qj/’ﬁ‘f

MU T
Las Samere No. _ DHOG190-03 (\

CoMMENTS

o

IncLusive DATEs oF Possession

ORGANIZATION NAME

REceIveD BY

DATE RECEIVED

LAB SampLE No.

ComMENTS

IncLus1ve DaTes oF Possession

OrRGANIZATION NaME

Rece1vep BY

DaTeE RECEIVED

LaB SampLE No.

CoMMENTS

IncLusive DaTes oF Possession




RADIA" CHAIN OF CUSTODY RECORD

CORPORATION

F1eLp SamMPLE No. ﬂfb - /0

CoMPANY SAMPLED/ADDRESS ; iveeR  AF
SampLe Point Descrierion _KAULMAN CREER.

STREAM CHARACTERISTICS:
TewPeRATURE o/ A . FLow A/'/ 4 PH /A
VisuaL Osservations/Coments CREEELBED o BedRDck—, ODOR OF JET FUEL

COLLECTOR’S NAME JeaRE DATE/TIME SAMPLED 4{ 18 4 / 9230
AmounT oF SampLe CoLiecten [/ ¢

SAMPLE DESCRIPTION M

STORE AT: D AMBIENT @ 5°C D -10°C [:l OTheR

[] CAuTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS G RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS -~ SPECIAL HANDLING - HAZARDS

[:[ HAZARDOUS SAMPLE (SEE BELOW) NON-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT uj FLammaBLE (FP 40°C)

D PyroPHORIC U LACHRYMATOR ,'j SHOCK SENSITIVE

D Acipic |: BroLogicaL "] CARcINOGENIC - susPECT
. [ Caustic [] PeroxiDe ,:T RADIOACTIVE

D OTHER
" SAMPLE ALLOCATION / C?LLQLEQS.EESJ.QN:
OrGANIZATION NAME f\ff —

RECEIVED BY %‘ﬂ/wiu\ : DATE RECEI\;;— L’/‘“ %T
LaB SampLE No. ‘é‘fddMO'O‘l' \/}_ CoMMENTS

INcLus1ve DATES oF Possession

ORGANIZATION NAME
Receivep By _ DATE RecEIVED
LAB SampLE No. CoMMENTS

IncLusive DATES oF Possession

ORGANIZATION NAME
Recervep By : DATE RECEIVED
LaB SampLE No. CoMMENTS

IncLusive DaTes oF Possession
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RAD .AN CHAIN OF CUSTODY RECORD

CORPORATION

FieLp SampLe No, ngb - //

/
ComPANY SAMPLED/ADDRESS I lUk-?R A'F B

SAMPLE POINT DESCRIPTION M

STREAM CHARACTERISTICS:

TEMPERATURE /U/A‘ FLow /U/A' PH ": / 4

VisuaL OssERVAnous/L’omsuTs _wm of ¥ —_AQ:&A_AM

D

) i
CoLLECTOR’S NaMe W DATE/TIME SAMPLED _%?/? % / 0 00

Amount oF SampLE CoLLEC
SampLE DescrIPTION
STORE AT: D AMBIENT ﬂ] 5°C D -10°C D OTHER

A

D Caution - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[:] HAZARDOUS sAMPLE (SEE BELOW) )Q NON-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT [] FLammasLe (FP 40°C)

D PyropPHORIC G LACHRYMATOR ,'] SHOCK SENSITIVE

U Acipic |: BroLogicaL D CARCINOGENIC - susPecT
. [ Caustic [_] PeroxIDE ._] RaproacTive

D OTHER

SAMPLE ALIOCATION / <

ORGANIZATION NAME A 5 =

RECEIVED BY W_ ‘ UATE RECEIVED L'ﬂ-“ 5j
Las SampLE No. ﬁlfo 0'05 CoMMENTS

INcLusive DATES oF Possession

ORGANIZATION NaME
Rece1vep By DATE RecelvED
LaB SamPLE No, CoMMENTS

IncLusive DaTes oF Possession

ORGANIZATION NAME
Receiven By DaTe RECEIVED
LaB SampLe No. : CommenTs

INcLusIvE DaTES oF Possession
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go-pggpﬂ!-A" CHAIN OF CUSTODY RECORD
7~

Company SamMPLED/ADDRESS - A’F g
SaMPLE PoINT DESCRIPTION ﬁ

F1ewp SampLE No. REZ} — 11—

STREAM CHARACTERISTICS:

TEMPERATURE _A}lﬁ' FLow /U/A’ . PH /// A

—

ViSuAL OBSERVATIONS/CommeNTs ke g o' A-C ‘(Qg//

CoLLECTOR'S NaMe ‘é’m j DATE/TIME SaMPLED 4/10/2 ¢ [03 d

AMOUNT OF SAMPLE COLLEGTED

SAMPLE DESCRIPTION mod

STORE AT: mAnsxsur 5°C [:] -10°C D OTHER

D CAUTION - NO MORE SAMPLE AVAILABLE [___[ RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[___] HAZARDOUS SAMPLE (SEE BELOW) | NON~HAZARDOUS SAMPLE
D Toxic D SKIN IRRITANT ':l FLammaBLE (FP 40°C)
D PyropHORIC . G LACHRYMATOR ,j SHOCK SENSITIVE
D Acipic [ BrorosicaL |1 CARCINOGENIC - SUSPECT
— —
. [ Caustic [_] PeroxIDE . | RADIOACTIVE

D 0THER

ﬁﬁquLRstissmu
ORGANIZATION Name

Receivep By

Las SampLE No. 9' bl(‘f() 'aﬂ’

DATE RECEIVED lﬂ Azﬁ‘f

- ComMeENTS

IncLus1ve DaTeEs oF Possession

ORGANIZATION NAME
Receivep sy DATE RecelveD
LAB SamMPLE No. CommeNTS

IncLusIve DaTes oF Possession

ORGANIZATION NAME
RECEIVED BY ) DATE RECEIVED
LaB SampLE No. : ComMENTS

IncLusive Dates oF Possession
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RAD lAN CHAIN OF CUSTODY RECORD

F1eLp SampLE No, —L_SED /3

T~
CoMPANY SAMPLED/ADDRESS / W AF B

SampLE PoINT DESCRIPTION

STREAM CHARACTER]ISTICS:

Temperature __ /A _— Fuow Al/ o PH /// A
VisuaL Osssavnfons/(:omsurs ’

PN

Y

CoLLECTOR’S NaMe M DATE/TIME SAMPLED 6/1‘3/}1‘ //k 1%/4)

AmoUNT OF SampLE COLLECTED i é%
SaMPLE DESCRIPTION _534"“

STORE AT: D AmBIENT 5°C D -10°C |:] OTHER

D CauTiON - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) | YYNon-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT I] FrammaBLe (FP 40°C)

D PyroPHORIC [ ] LacHRYMATOR [ ] SHOCK SENSITIVE

D Acipic |: BrorogicaL "] CARCINOGENIC - SuSPECT
. [ Caustic : [ ] PeroxIDE |_] RaDIOACTIVE

E] OTHER

SAMPLE ALLOCATIQN / CWLEA&&L&&M:
ORGANIZATION NaMe 5

RECEIVED BY W,MM XN * DATE RECEI\;hu— ‘0'31 ’%

Las SampLE No. 190-¢7 / \ CoMMENTS
/

IncLusive DaTes oF Possession

ORGANIZATION NAME

Rece1vep sy DATE RecelveD

LAB SampLE Ro. CoMMENTS

IncLus1ve DaTes oF Possession

ORGANIZATION NAME

Recervep By DATE RECEIVED

LAB SampLE No. CoMMeENTS

INcLus1ve DaTeEs oF Possession
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‘B.’AOR‘D"!“A“ CHAIN OF CUSTODY RECORD

FIELD SampLE No.’/—S‘ED - /f
Company SAHPLED/ADDRESSK-:, FB 7
SamPLE POINT DESCRIPTION euce 4 M\' (MA

STREAM CHARACTERISTICS:

TEMPERATURE /A . ¢ Frow A{I A PH /';/ fid
VisuaL Ossenvnrons‘/Comenrs .am&w qa STfP
COLLECTOR'S NaME @JM.'—M 2 DATE/TIME SAMPLED q b:/ g¢ (30

Amount oF SampLe CoL
SAMPLE DESCRIPTION
STORE AT: C] AMBIENT

oy

-10°C D OTHER

D CauTION - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS G RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) Wou-mzmuous SAMPLE

D Tox1c V D SKIN IRRITANT E} FLammaBLe (FP 40°C)

["_'] PyrRoPHORIC i:i LACHRYMATOR .’:] SHOCK SENSITIVE

D Acipic |: BroLogicaL D CARCINOGENIC - SuSPECT
. [ Causic (] PeroxIDE ] RaDIOACTIVE

D OTHER

ORGANXZATION NAME ﬁ/js

RECEIVED BY ’W%MA/XM_ Date recerves WAl $'f
LaB SampLe No. ?Obl < '} ComMeNnTs -

IncLusive DaTes oF Possession

ORGANIZATION NamMe
Receivep By DATE RECEIVED
LAB SampPLE No. CoMMENTS

IncLus1ve DaTES oF Possession

OrRGANIZATION NamE

Receivep By DaTe RECEIVED
LAB SaMPLE No. CoMMENTS

IncLusive Dates oF Possession
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RAD.A" CHAIN OF CUSTODY RECORD

CORPORATION

ComPANY SAMPLED/ADDRESS _M&l AF 6

SampLE PoINT DescriPTion __Sz%&i /vtek

FIELD SAMPLE No.TSED - / §

STREAM Cmuaenxs[;rys: /

TEMPERATURE ‘ﬂ’ . FLo (U’ A PH, 4’/4’
VisuaL 0BSERVATIONS/COMMENTS MMMLM&J 4

7
COLLECTOR’S NAME .&4&% DATE/TIME SAMPLED _M ¥ @

AMOUNT OF SAMPLE COLLECTED : / j
SampLE DEScrIPTION

Store aT: [[] Ammient {Q 5C  []-10°C [ Orwer

D CauTiOoN - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS sAMPLE (SEE BELOW) )XDNON-HAZARDOUS SAMPLE

D'Toxxc D SKIN IRRITANT U FLammaBLE (FP 40°C)

D PYRoPHORIC D LACHRYMATOR ,j SHOCK SENSITIVE

D Acipic [: BroLogicaL :[ CARCINOGENIC - SusPECT
. [ CausTic ] PeroxIDE __| RaproacTive

D OTHER

ORGANIZATION Name ﬁﬂ‘)

RECEIVED BY W ﬂ/%d/x//\ : DaTE RECEIV.:-._;)_ bﬂ( 51—

LaB SamPLE No. (16‘{-0(,/[ ‘?O Off:) CommeNTS

IncLusive DATES oF Possessiown

ORGANIZATION NAME
RECEIVED BY DaTE RECEIVED
LAB SamPLE No. CoMMENTS

IncLus1ve DATES of Possession

ORGANIZATION NAME
Receivep BY DaTe Receivep
LAB SampLE No. CoMMENTS

IncLusive DaTes oF Possession




RADIA" CHAIN OF CUSTODY RECORD

CORPORATION

—
Company SaMPLED/ADDRESS (
SamMpLE POINT DESCRIPTION :

STREAM Cmmcrsnxsr'?s:
TEMPERATURE /i
VisuaL OBSERVATIONS/COMMENTS

F1eLp SampLE No. T Sfb - /é

Frow /{{ s pH A/;//Y

s

ba

COLLECTOR'S NAME M& DATE/T1Me SampLED g 7'0/99‘ (240
AMOUNT oF SampLe Cocecten & / ¥ /

SAamMpPLE DESCRIPTION

STORE AT: D AMBIENT pS‘C D -10°C D OTHER

CAUTION - NO MORE SAMPLE AVAILABLE RETURN ALL PORT1ONS RETURN UNUSED PORTION OF SAMPLE
_ I

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[:] HAZARDOUS SAMPLE (SEE BELOW) @Nou-uazmnous SAMPLE

[] Toxic D SKIN IRRITANT E} FLammaBLe (FP 40°C)

D PyropHORIC D LacHRYMATOR .‘] SHOCK SENSITIVE

D Acipic C BroLogicaL G CARCINOGENIC - susPecT
] D CausTiC |_] PeroxiDe ] Raproactive

D OTHER
SAMPLE ALLOCATION / CHAIN ©

OrReaN1ZATION NAME : /}6 | =, ——— _
RECEIVED BY “F %/WM’MW\ bate receves DAL BY
LaB SamMpLE No. %*Ob/q /0 O ComMENTS

INcLusive DaTEs oF Possession

ORGANIZATION NAME
Rece1vep By DATE ReCEIVED
LAB SampLE No. CoMMENTS

IncLus1ve DATES oF Possession

ORGANIZATION Name
RECEIVED BY Date Recelved
LAB SampLE No. COoMMENTS

IncLusive D[aTes ofF Possession
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RAD'AN CHAIN OF CUSTODY RECORD

P FieLp SampLe No. TSED - /7

ComPaNY SAMPLED/ADDRESS / Uf-bﬂ( A’Fg
SAMPLE PoINT DeEScRIPTION _A[a_ D

STREAM Cmuc*rsaxs?cs:
TEMPERATURE A A FLow N/A- o _ M~
VisuaL OBSERVATIONS/COMMENTS !

L4

P e

CoLLECTOR’S NaME % DaATe/T1Me SampLED _q 7-5/ ?’L /—? 00

AMOUNT OF SAMPLE C ’

OLLE
3
SampLE DESCRIPTION

STORE AT: [:] AMBIENT 5°C D -10°C D OTHER

D CAuTION - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[] HazARDOUS SAMPLE (SEE BELOW) R(g NON-HAZARDOUS SAMPLE

D Toxic o D SKIN IRRITANT ;:[ FLammaBLE (FP 40°C)

[] PyropHor1c [] LAcHRYMATOR [_] SHOCK SENSITIVE -

D Acipic |: BroLoGicaL G CARCINOGENIC - susPecT
. [ CausTic [_] Perox1pe {_] Rap1oacTIvE

D OTHER
SAMPLE ALLOCATION / OF POSSESSION:

ORGANIZATION NaME A5 = ——
RECEIVED BY ML TUNAXY ' Date Recetves (g~ Al A
Las SampLe No. %O‘JMO 12 ( CommenTs

INcLus1ve Dates oF Possession

ORGANIZATION NAME
Receivep By DaTe Recelved
LAB SampLE No. CoMMENTS

IncLusive DATes oF Possession

ORGANIZATION NAME
Rece1vep By DaTE RECEIVED
LaB SampLE No. CoMMENTS

IncLusive Dates oF Possession
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RAD.A" CHAIN OF CUSTODY RECORD

CORPORATION

— =
COMPANY SAMPLED/ADDRESS / (MM A’E 6
SAMPLE PoINT DESCRIPTION _M&f (eek

FIELD SAMPLE No.’L—SE'D /g

STREAM CHARACTERISTICS /
TEMPERATURE A

/J' FLow _d./& PH Aﬂ-
VisuaL 0BSERVATIONS/COMMENTS __AM
)
COLLECTOR’S NaMe _m& DATE/TIME SAMPLED W / 4[&9
O(f !

AMOUNT OF SAMPLE COLLECTED
SampLE DESCRIPTION

SToRe AT: ] Amm1enT P 5°C ] -10°C [] Orwer
LE

D CAUTION - NO MORE sAM

N

AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) Pﬂou-munnous SAMPLE

D Toxic D SKIN IRRITANT f:, FLammaBLe (FP 40°C)

D PyroPHORIC |:'] LACHRYMATOR- .j SHOCK SENSITIVE

[] Actpic |_; BrorosicaL "] CARCINOGENIC - susPECT
. [ Causric i |_] PeroxIDE ] Rap1oacTIve

D OTHER
SaMpLE ALLOCATION / OF POSSESSION:

OrRGANIZATION NaME -

s , _
RECEIVED BY %m MMK//\ - DATE RECEIVED b'ﬂl ’éﬁ

Las SampLe No. _MVO‘I l Q CoMMENTS

IncLusive DATEs oF Possession

ORGANIZATION NAME

Receivep By DaTe Recelved
LAB SampLE No. ComMENTS

IncLus1ve DATES oF Possession

OrRGANIZATION Name _

Receivep By DaTE RECEIVED
LAB SampLE No. CoMMENTS

INcLusive DATEs oF Possession
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RADIAN CHAIN OF CUSTODY RECORD

CORPORATION _
! -/Q
FIELD SampLE No, _ S @ (2

~

CoMPaNY SaMPLED/ADDRESS / (W 23 4 A‘F B
SwwpLe Porwt Descrrprion (LT HD CRIZEVS

STREAM CHARACTERISTICS /
TEMPERATURE /
ViSuAL OBSERVATIONS/COMMENTS

Fiow VA PH _A/, //4-

— 4
‘MM OF L,c’m‘

CoLLECTOR'S NaMEe Q An (2 3 DATE/TIME SamPLED fl/‘)—or/ g ¢ / ég 4]

AMOUNT oF SampLe Cocecten [ 4
SaMpLE DEScrIPTION ‘
STORE AT: [] AMBIENT 5°C [J-10°C [] Orwer

E] CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[] HazarDous samMPLE (SEE BELOW) ‘%Nvu-mzmuous SAMPLE

[] Toxic [] SKIN IRRITANT (] FrammanLe (FP 40°C)

D PyRoPHORIC D LACHRYMATOR .:'j SHOCK SENSITIVE

D Actpic |_; BroroarcaL ] CARCINOGENIC - SUSPECT
. [ Caustic |_] Perox1DE |_] Raproactive

[:] OTHER
SAMPLE ALLOCATION / )E POSSESSION:

ORGANIZATION NAME As _

Recetvep sy /WL i : DATE RECEIVED
Las SampLE No. /j 6‘)" . Comments

IncLus1ve DATES oF Possession

b—AR-5F |

ORGANIZATION NAME
Receivep By DATE RECEIVED
LAB SamPLE No. CoMMENTS

IncLusive DaTes ofF Possession

ORGANIZATION NaMe
Recervep By DaTE RECEIVED
LAB SampPLE No. CoMMENTS

IncLusive DaTes oF Possession
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RAD.A“ CHAIN OF CUSTODY RECORD

CORPORATION

CoMPANY SAMPLED/ADDRESS j? N EER AF B,
sampLe Pornt Descrierion (L RuTeHD  CREEK

F1eLp SampLE No. -7—55) 20

STREAM Cmncrsaxsncs
TEMPERATURE Frow /U//" PH /Vr/f

"VISuAL OssERvnxous/éomenrs w om sd_ﬁg‘
COLLECTOR’S NAME @AUGAR%/ DATEﬁlME SAMPLED é[&[ Z:ff O ZM
/

AmOUNT OF SAmPLE COLLECTED

SampLe DESCRIPTION _SEDIUEUT
STORE AT: [] AMBIENT }ES'C []-10°C (] Oruer

D CAuTION - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HaZARDOUS saMPLE (SEE BELOW) | X1 NON-HAZARDOUS SAMPLE

D Toxic [:] SKIN IRRITANT |:l FrammasLe (FP 40°C)

[] Prropror1c [] LachRYMATOR || SHOCK SENSITIVE

E[ Acipic ' |: BroLoGicaL D CARCINOGENIC - SusPecT
. U Causric [_] PeroxIDe |_] RADIOACTIVE

D OTHER
SAMPLE ALLOCATION / %Egmsmu

ORGANIZATION NAME ;
RECEIVED BY %W W{AM ‘ DATE RECEIVED &/ }R ‘5‘/‘
Las SampLE No. (J)J— Q COMMENTS __ID‘&BM

INncLusive DaTes oF Possession

ORGANIZATION NAME
Recervep By DaTe RecEIVED
LaB SampLE No. COMMENTS

IncLus1ve DATES oF Possession

ORGANIZATION NAMe
Receivep BY DATE RECEIVED
LAB SampLE No. ComMeNTS

IncLusive DaTes ofF Possession
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RAD'A" CHAIN OF CUSTODY RECORD

CORPORATION

Fiew SawpLe No. £ SED 3]

CoMPANY SAMPLED/ADDRESS /ITUFC' R _AF

SampLe Pornt Descriprion _(JRUTLMD CRGEK—

STREAM CHARACTERISTIES:
TEMPERATURE ks FLow V7.5 PH l//A

VisuaL Onservations/Coments _AJEAR L AND Flee

COLLECTOR'S Name G’(N AR 2= DATE/TIME SAMPLED é’/}u/ ¢4 BEOD
AMOUNT OF SampLE CoLLecTep _ [/ j _ﬁ
SaMPLE DESCRIPTION _ SEDIMEVT

STORE AT: [:] AMBIENT QS‘C ] -10°C [] Ovher
[:] CAuTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

[:] HAZARDOUS SAMPLE (SEE BELOW) j)ﬁion-mzmnous SAMPLE

D Toxic D SKIN IRRITANT !’_] FrammaBLe (FP 40°C).

D PYROPHORIC D LACHRYMATOR ,':] SHOCK SENSITIVE

D Acipic |:' BrovLogicaL D CARCINOGENIC - susPecT
. [ CausTic [ ] PeroxIDE |_] RaDIoACTIVE

D OTHER

SAMPLE ALLOCATION / Em.%aummgu:
ORGANIZATION NAME A 5 -

RECEIVED BY W}@)\ ‘ DATE RECEIVED W'Aﬁ'ﬁlt

LaB SampLE No. %Lf’ 20(0 ’02/ \ CoMMENTS
A

IncLusive DaTEs oF Possession

ORGANIZATION NaMe

Receivep By DaTE ReEcEIVED

LaB SampLE No. COMMENTS

IncLusive DaTtes oF Possession

ORGANIZATION Name

REcEIvED BY DATE RECEIVED

LAaB SampLE No. CoMMENTS

IncLusive DaTes oF Possession
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'B.ﬁtg!“nu CHAIN OF CUSTODY RECORD

CoMPANY SAMPLED/ADDRESS /G:U (243 A’Pé
SampLE PoINT DescRIPTION ME’:—

STREAM CHARACTERISTICS:
TEMPERATURE 4)',4' FLow A//k PH A’/ A

VisuaL OBSERVATIONS/COMMENTS _Bfﬂm D/"M

F1eLp SampLE No. TSED -1L

CoLLECTOR’S NAME gk‘/m% DaTe/Time SAMPLED é! 2!/!?% 0300

AMoUNT oF SampLE CoLLecTed __/ /J

SampLE DESCRIPTION wf

STORE AT: D AMBIENT WS'C []-10°C [] Orner

D Caution - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HazaRDOUS sAMPLE (SEE BELOW) ?‘Non-muanous SAMPLE

D Toxic D SKIN IRRITANT l] FLammaBLe (FP 40°C)

D PyRoPHORIC G LACHRYMATOR ,'j SHOCK SENSITIVE

[j Acipic l: BroLoGicaL U CARCINOGENIC - SUSPECT
. [ Caustic || PeroxIDE || RaproacTive

D OTHER

SAMPLE ALLOCATION / CuuquL_Eaﬁmmz

ORGANIZATION NaMe /)f : . ——

RECEIVED BY ML ‘XMM%& , DATE RECEIVED LA ‘é‘f
Las SampLE No. _‘ﬂﬁ{z{ﬂﬁ_@ﬁﬁ / CoMMENTS

INcLusive DATES oF Possession

ORGANIZATION Name

Receivep By DATE RECEIVED
LaB SampLE No. CoMMENTS

IncLusive DATes oF Possession

ORGANIZATION NaME
Receivep BY DaTe RECEIVED
LA SampLE No. CoMMENTS

INcLus1ve DaTes oF Possession
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RADIA“ CHAIN OF CUSTODY RECORD

CORPORATION

FieLp SampLe No, ’rg@ °’2 3

CoMPANY SAMPLED/ADDRESS /[TAJ(—ER A’F B
SampLe PoInT DescripTion _ (- RuTLHD CREEK~

STREAM CHARACTERISTICS:

TEMPERATURE WA FLow l{/ A PH l/ﬁ
VISUAL OBSERVATIONS/COMMENTS _ Ok oOF PREVOC

COLLECTOR’S Name _é}ﬁ‘h/ CARZ- DATE/TIME SAMPLED MYL (000

AmounT OF SAMPLE COLLECTED
SampLE DESCRIPTION _SE'DI# ~J
STORE AT: [] AMBIENT w 5°C ] -10°cC [] Orner

D Caution - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS G RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

(] HazaRDous saMPLE (SEE BELOW) JENON-HAZARDOUS SAMPLE

[:] Toxic - D SKIN IRRITANT F_] FrammaBLE (FP 40°C)

D PyroPHORIC D LACHRYMATOR {:] SHOCK SENSITIVE

D Acipic ;: BroLogicaL g CARCINOGENIC - susPecT
. [ CausTic : |_] PeroxIDE __] RaproacTive

D OTHER

ORGANIZATION Name ﬁ 5 ~

RECEIVED BY CAME Wﬁ ‘ : DATE RECEIVED b AR f
LaB SampLE No. (-/ sl (/ \ CoMMENTS jm@u

e

INcLusive DATES oF Possession

ORGANIZATION NAME
Receivep By DATE RECEIVED
LAB SampLE No. CoMMENTS

IncLustve DATES oF Possession

ORGANIZATION Name
Recervep sy DATE RECEIVED
LAB SampLe No. CoMMeNTS

IncLusive Dates oF Possession
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RADIA" CHAIN OF CUSTODY RECORD

Fiew Sampie No. [ SED 2.

COMPANY SAMPLED/ADDRESS ﬁ“ LER AED
sawpLe Pornt Descriprion _CRUTEHO  C REEKE

STREAM CHARACTERISTICS:
TEMPERATURE ;Ur/A' FLow J/A’ PH AIF/A
ViSuAL OBSERVATIONS/COMMENTS cE_ 2

COLLECTOR’S NaMg GA'(JCA‘\QZ DATE/TIME SAMPLED l y ¥ / g4 ({30

Amount oF Sampe Correcten _ / £

SampLe DEscRIPTION __ S “DIMENT

STORE AT: D AmBIENT m 5°C ] -1o%C (] Orwer

D CautioN - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS B RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) - NON-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT ;j FLammaBLe (FP 40°C)

D PyropPHORIC D LACHRYMATOR ,j SHOCK SENSITIVE

D Acipic |: BioLosicaL G CARCINOGENIC -~ SusPECT
. [ Caustic [_] Perox1pe |_] Rap1oacTive

D OTHER
SAMPLE ALLOCATION / OF POSSESSION:

ORGANIZATION Name /\fé : = ——
Recerven By AU ‘ZLWC:’LU\ ' Date mecerves AR ‘Sﬁt
LaB SampLE No. 9%@([0‘1: < )/: COMMENTS '

IncLusive DaTEs oF PossessioN

ORGANIZATION NaME
ReceiveD BY Date Recelvep
LAB SamMPLE No. CoMMENTS

INcLustve DaTeEs oF Possession

ORGANIZATION Name
RECEIVED BY DATE RECEIVED
LA SampLE No. CoMMENTS

IncLus1ve DATes oF Possession
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RADIA" CHAIN OF CUSTODY RECORD

CORPORATION

-
F1eLD SampLE No. ngb ‘43

ComPANY SAMPLED/ADDRESS //7~ Ff R AF B

SAMPLE POINT DESCRIPTION TcHo CREE <

STREAM Cmmrremsnis:
TEMPERATURE o FLow ”/A' PH J/A
VisuAL OBSERVAT1ONS/COMMENTS _&AﬁLS@IMGrA)T' oV BMI'DM' !

COLLECTOR’S NAME G ANCARZ DATE/TIME SAMPLED M Y (220

AMOUNT OF SAMPLE COLLECTED / j

SampLe DescrirTion _ S D/ MEuT

STORE AT: D AMBIENT @S'C []-10°C (] Ovrer

D CAUTION - NO MORE SAMPLE AVAILABLE [:] RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) | Xi NON-HAZARDOUS SAMPLE

D Toxic ' D SKIN IRRITANT G FLammaBLe (FP 40°C)

D PyroPHORIC D LACHRYMATOR {j SHOCK SENSITIVE

D Acipic |: BroLosicaL 1:_|' CARCINOGENIC - susPECT
. [ Caustic i:] Perox1DE {_] Rap1oacTive

D OTHER
SAMPLE ALLOCATION / E POSSESSION:

ORGANIZATION NaMe A’ 5 -, —— _
Rece1vep By W UM AU, : pate recetves W AR Cf)'f
Las SampLe No. ‘b QM/ ‘O@ CommeNTs

IncLusive DaTeEs oF Possession

ORGANIZATION NAME
Receivep By Date Recelved
LAB SampLE No. CoMMENTS

IncLus1ve DaTes oF Possession

OrGANIZATION NamMe
Recervep By DATE RECEIVED
LAB SamPLE No. CoMMENTS

IncLusive DATES oF Possession
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RAD.A“ CHAIN OF CUSTODY RECORD

CORPORATION

F1eLp SampLE No. ’fSE‘D &é

COMPANY SAMPLED/ADDRESS /rI‘N L AER
SawpLe Pornt Descrirtion (CRUTCHD CREEWK

STREAM CHARACTERISTICS:

TEMPERATURE FLow ﬂ! A PH _,4,/'/14
VisuaL OBSERVATIONS/COMMENTS s&
7
COLLECTOR'S NaMe ANCAR & DATE/TIME SaMPLED #ﬂ_ﬁ 4 / 30’0

AwounT oF SameLe Couiecten [
saweLe Description __SED ) MEUT
STORE AT: [[] AmIENT [X}S'C [(J-10°C  [] Oruer

[:] CAUTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS B RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) |$ NON-HAZARDOUS SAMPLE

D Tox1c f'_'] SKIN IRRITANT D FLammaBLe (FP 40°C)

D PYROPHORIC D LACHRYMATOR :j SHOCK SENSITIVE

D Acipic L—_: BirorogicaL ':i CARCINOGENIC - SUSPECT
. [ Caustic [_] PeroxIDE [ ] Rap1oacTIve

D OTHER

SAMPLE ALLOCATION / Cn?é%_nr_m;mmu
ORGANIZATION NAME 2

Recetvep BY %MW\ ‘ DATE Rscsl\;;: b 22 ‘5“!
Las SampLe No. ﬁ IQ%%" U(J (\j L ComMeNTS

IncLus1ve DATES oF Possession

ORGANIZATION NAME

Receivep BY DATE Recelved
LAaB SampLE No. CoMMENTS

IncLusive DATES oF Possession

ORGANIZATION Name
Receivep By : . DATE RECEIVED
LAB SampLE No. ComMeNnTs

INcLusive DATES oF Possession
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RAD lAN CHAIN OF CUSTODY RECORD

CORPORATION

F1eLp SampLe No. Ts@ ‘le

CoMPANY SAMPLED/ADDRESS -77'/\/ KR A’F 6
sawpLe Pornt Descrierion __[RFULMAN — CREEE .

STREAM CHARACTERISTICS:
TEMPERATURE 'U! A FLow /4

ViSuAL OBSERVATIONS/COMMENTS w&f$T
COLLECTOR’S NaMg _@A@_A% DATE/TIME SAMPLED [él lg f / 330
AmOUNT OF SAMPLE COLLECTED z

SampLe DescripTioN __SEDIMET

SToRe AT: [ AMBIENT w 5 []-10°C [ Omer

PH ".,/k

CAUTION - NO MORE SAMPLE AVAILABLE RETURN ALL PORTIONS RETURN UNUSED PORTION OF SAMPLE
|

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS sAMPLE (SEE BELOW) w NON-HAZARDOUS SAMPLE

D Toxic [:] SKIN IRRITANT D FLammaBLE (FP 40°C)

D PyRroPHORIC D LACHRYMATOR ,"_') SHOCK SENSITIVE

D Acipic i: BroLogicaL I ] CarcINogENIC - susPecT
. [ Causic |_] PeroxIDE _] RapioacTive

D OTHER

SAMPLE ALLOCATION / ertﬁ_hs;mm:
ORGANIZATION NamMe 5 P ——
RECEIVED BY AW ﬂ/\M/W/) - bate receives AR '6‘!—

LaB SampLE No. JMQ{( ’07 ‘ CoMMeNTS
—

IncLusive DaTes oF Possession

ORGANIZATION NAME
RECEIVED BY DaTe Received
LAB SampLE No. ComMENTS

INcLus1vE DaTEs oF Possession

OrRGANIZATION NaMe
Rece1veD BY DATE RECEIVED
LaB SampLE No. CoMMENTS

INcLusive DaTes ofF Possession
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RADlAN CHAIN OF CUSTODY RECORD

CORPORATION

CompaNY SamPLED/ADDRESS ’T/‘N FE ﬁ ,Q~ FB
SampLe Point Descriprion _AREA D

STREAM CHARACTERISTIGS:
TEMPERATURE ___A/ ! A Fiow /’/l" , PH ﬂ/A
VisuaL OBSERVATIONS/COMMENTS _DE}/_,M S, D" Aepm _C_uwé'RT AP Rov

COLLECTOR’S NAME ANCAR T DATE/TIME SaMPLED é‘/ Q// £ Sz / %0-0

AmOUNT oF SampLE COLLECTED / 1
SampLE DescripTion __SED/ MENT
STORE AT: E] AMBIENT g 5¢C [:] -10°C D OTHER

F1eLp SampLE No. j'—gﬁ Qg

D CAuTION - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS

D HAZARDOUS SAMPLE (SEE BELOW) .p NON-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT G FLammaBLe (FP 40°C)

D PYROPHORIC E] LACHRYMATOR ,'j SHOCK SENSITIVE

D Actpic |:' BroLoGicaL g CARCINOGENIC - SUSPECT
. [ Caustic : |_] PeroxiDe i_| Rap1oacTive

D OTHER

SAMPLE AilocaTioN / Cnﬁ.Lu_QLP_aﬁm:
ORGANTZATION NaMe h 6 s

RECEIVED BY Mﬂ“ﬂ/xjf\ ' DATE Rscsx\;—
Las SampLE No. . U / \ CommenTs IYW

—/

b AR-BF

IncLusive DATES oF Possession

ORGANIZATION NaME
REcEIVED BY DATE RecEIVED
LAB SampLE No. COMMENTS

IncLus1ve DATEs oF Possession

ORGANIZATION Name
RECEIVED BY DATE RECEIVED
LAB SampLE No. ComMeENTS

INcLusIve D[ATes ofF PossessIon
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CORPORATION
CHAIN OF CUSTODY RECORD

Fleld Sample No. 77, 6D, ¢ &

‘Company Sampled/Address 77/\/ KER AF B OKiAH A
Sample Point Description MoMITOR ()ELLs 76&? 66—

Stream Characteristics:

Temperature ”! A Flow /V'/ it pH "7/"

Visual Observations/Comments

Collector's Name NANCY  STEIN Date/Time Sampled T//e/€ ¢, 7/11 /¢ ¢~
Amount of Sample Collected

Sample Description

Store at: I Ambient §°C O -10fc [0 Other

Caution - No more sample available [ Return unused portion of sample [ Discard unused portions
Other Instructions - Special Handling - Hazards _Alb.éﬁ

Ul Hazardous sample (see below) WNon.hazatdous sample

LI Toxic 0O Skin irritant O Flammable (FP< 40°C)
[J Pyrophoric UJ Lachrymator 0O Shock sensitive

L] Acidic U Biological O Carcinogenic - suspect
O Caustic O Peroxide O Radioactive

[ Other

Sample Allocation/Chain Q' Possession:
Organization Name ,
Received By 7 Min Date Received |~ ';’67‘ Time _{{-0¢

Transported By DEYY) i\{/ \  Lab Sample No.
Comments U

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments )

inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

- Fleld Sample No.64, 8 2, 7F &
Company Sampled/Address _, / INKER A’FB
Sample Point Description WeLL  |[Jarel

Stream Characteristics:

Temperature A{/ A Flow / & pH n;/l' \

Visual Observations/Comments __4/)/E

Collector's Name _AJAVCY STE/W, Date/Time Sampled 7r7 / 7// 5 — 7///!/ /57

Amount of Sample Collected _2 VD& / SIiTE
Sample Description_S PR (21  ( \
Store at: [ Ambient ;vs-c O -10°C O Other

2pcautlon - No more sample available (] Retumn unused portion of sample [ Discard unused portions
Other instructions - Special Handling - Hazards

U0 Hazardous sample (see below) Non-hazardous sample

LI Toxic (O Skin irritant {0 Flammable (FP< 40°C)
[J Pyrophoric U Lachrymator 0 Shock sensitive

LJ Acidic U] Biological [0 Carcinogenic - suspect
{0 Caustic U Peroxide 0 Radioactive

{J Other ;

Sample AllocatlonlChéin of Possession:

Organization Name . _, ’ -
Received By ! A@AJM;\\/ Date Receivedht 77% 4 Time (U (C
Transported By X/ ( b SampleNo,___ H107/|!

Comments MM 1F M.g? Negned

Inclusive Dates of Possession v

Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD
Field Sample No. | SED — 90
-
Company Sampled/Address. / INIeR A’F ﬁ
Sample Point Description ..Cﬁmb G?_I_QK
Stream Characteristics:
Temperature '37 A Flow /'/ A pH l// A
Visual Observations/Comments N]édé-
Collector's Name _( AN AR Z. Date/Time Sampled 7’[1 7/ ¢
Amount of Sample Collected ( /e
Sample Description W

Storeat: [l Ambient ¥J5°C [ -10°C (] Other

U Caution - No more sample available [ Retum unused portion of sample }%Iscard unused portions
Other Instructions - Special Handling - Hazards

U Hazardous sample (see below) P Non-hazardous sampie

LI Toxic 0O Skin irritant O Flammable (FP< 40°C)
[J Pyrophoric U Lachrymator O Shock sensitive

LJ Acidic U] Biological O Carcinogenic - suspect
0 Caustic O Peroxide 0O Radioactive

{1 Other

Sample Allocation/Chgin of Possession:
Organization Name
Received By A Date Received [-A0-F}  time (0D
Transported By i ?N / Lab Sample No. %07[ [3-0]

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No. f S E_ D-23

Company Sampled/Address 77//452 4’/2 8
_CRuTUh (oK

Sample Point Description

Stream Characteristics;

Temperature j/ Flow ﬂ/ [ d pH Aif/l’
Visual Observations/Comments A

Collector's Name _D_(FANCARZ- Date/Time Sampled _z 7,/ / 9,/ g/

Amount of Sample Collected i /
Sample Description __SEDIMENT

Store at: (1 Ambient QG'C 0O «~10°C [ Other

0 Caution - No more sample available [ Return unused pomon of sample }? Discard unused portions
Other instructions - Special Handling - Hazards

U Hazardous sample (see below) }ﬂdon-hazardous sample

LI Toxic {0 Skin irritant O Flammable (FP< 40°C)
(J Pyrophoric L] Lachrymator O Shock sensitive

L] Acidic U] Biological O Carcinogenic - suspect
0J Caustic (J Peroxide 0J Radioactive

I Other

Sample Allocation/Chajn of Possession:

Organization Name 4 -, _

Received By (ZAMﬂMA/WA Date Received ’)’«5\0’95 Time 0:00
Transported By U A4 @ <) Lab SampleNo. 2107113

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No. [SED 2§

Company Sampied/Address [ in<ER At B
Sample Point Description_AKEA D

Stream Characteristics:

Temperature l"[ & Flow _I[Ai pH _A{/ R

Visual Observations/Comments __ VaV/E

Collector's Name _(SAN AR Date/Time Sampled ‘7,[ l 9,/ v

Amount of Sample Collected i
Sample Description _SED | UEM ]
Store at: (] Ambient )Vs°c O -10°C O Other

[

U Caution - No more sample available [ Return unused portion of sample ?Qiscard unused portions
Other instructions - Special Handling - Hazards

U Hazardous sample (see below) . PNon-hmrdous sample

U Toxic (J Skin irritant 0O Flammable (FP< 40°C)
[J Pyrophoric U Lachrymator '] Shock sensitive

L1 Acidic U] Biological 0 Carcinogenic - suspect
0J Caustic : {1 Peroxide U Radioactive

UJ Other

Sample Allocation/Chgin of Possession:

Organization Name 5 =

Received By

AL Date Received | - &Q% Time _[0- 0
TransportedBy ___ X4 N\ Lab SampleNo. % 3

7
Comments U
inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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5&9!9" CHAIN OF CUSTODY RECORD o€ ép € ét—'gs.
FIELD SAMPLE No.7‘4 76 7F JA

CoMPANY SAMPLED/ADDRESS ILKEEJ'__B OK

SAMPLE Pomr Descam'xou

STREAM CHARACTERISTICS:

TEMPERATURE A//k Fuow /‘,/4' PH é’ﬂf/ﬁ
VisuaL Osssavnxous/CJmsurs _A[Dﬂf

CoLLECTOR'S NAME ¢ TEIN & DATE/TIME SAMPLED 1/ 3"’/ g¢ — Z/ 3’/9 #

AmouNT OF SAMPLE CoOLLECTED 2 S {' ek
SAMPLE DESCRIPTION [‘MA Eof

STORE AT: D AmBIENT ﬁ 5°C ] -10°C [] Ovher

ﬁCAUTION - No MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - HAZARDS A@Mf

D HAZARDOUS SAMPLE (SEE BELOW) M NON-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT i:] FLammaBLE (FP 40°C)

D PyropHORIC [:] LACHRYMATOR 4 ,’:{ SHOCK SENSITIVE

D Acipic E BroLogicaL U CARCINOGENIC - SUSPECT
. [ Caustic [_] Perox1pe i ] Raptoactive

D OTHER
SAMPLE ALLOCATION / C%QLEoﬁessm:

ORGANIZATION NAME : ——

RECEIVED BY ' Bate Receves 971 9“

Las SampLe No. ( l CommeENTS
7

o~

INcLus1ve DATES oF Possession

ORGANIZATION NaME
RECEIVED BY DaTE RecEIVED
LAB SampPLE No. ComMeNTS

INcLus1ve DATES oF Possession

ORGANIZATION NAME
RECEIVED BY DaTe ReceiveD
LAB SampLE No. CoMMENTS

IncLus1ve DaTes oF Possession
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CORPORATION
CHAIN OF CUSTODY RECORD 6,4/ 68 (D ¢ &

Field Sample No. 76

Co Sampled/Address_ (/SA F
sa:;:n:om:n Description __ T (A KER A'FB_*_OK

Stream Characteristics: /
Temperature A, / i Flow /V, 4 pH _A/,/Ar

Visual Observations/Comments _ A/WE

Collector's Name A/AVCY 3"’21 A Date/Time Sampled _g / { / TII
Amount of Sample 'Collected 2 VOA cacit S TE

Sample Description
Storeat: (1 Ambient }Q°c O =10°C O Other

Caution - No more t;mph available [ Return unused portion of sample [ Discard unused portions
Other Instructions - Special Handling - Hazards __ A/DA%

U Hazardous sample (see below) (ﬁon-hazardous sample

U Toxic O Skin irritant O Flammable (FP< 40°C)
(3 Pyrophoric L1 Lachrymator 00 Shock sensitive

LI Acidic {1 Biological U Carcinogenic - suspect
(O Caustic O Peroxide 0O Radioactive

{J Other

Sample Allocation/Chain of Pgssession:
Organization Name

Received By Date Received _ 2 a ‘5"" Time 119
Transported By Ld [f/'( / \ Lab Sample No.
Comments ~

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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5.5.9!9“ CHAIN OF CUSTODY RECORD
F1ELD SampLe No, 6514’:: 76, ‘M,’IC

CompANY SAMPLED/ADDRESS US A' F

SampLE PoInT Descaxmonm ﬁEﬁ a ym@“[#

STREAM Cmcrenxsﬁ?:
TEMPERATURE N

£ Frow A//’ PH A
VisuaL Osssavanons/'Comsurs _LAVE. ] f‘: ﬁ/
CoLLECTOR'S NaMe _&MR 2' DATE/TIME SAMPLED %[/‘//94 — %/’{75;5‘

AMOUNT OF SAMPLE Com’gten_g WA VAL EAcH SITE
sawece Descrirmion _ELPA 60/
STORE AT: [] AmsienT N 5°C [J-10°C [ Ormer

ﬂaunon - NO MORE SAMPLE AVAILABLE D RETURN ALL PORTIONS D RETURN UNUSED PORTION OF SAMPLE

OTHER INSTRUCTIONS - SPECIAL HANDLING - Hazaros _AJOAJE

D HazArRDOUS sAMPLE (SEE BELOW) N-HAZARDOUS SAMPLE

D Toxic D SKIN IRRITANT Ij FLammaBLE (FP 40°C)

D PyropHORIC D LACHRYMATOR [:] SHOCK SENSITIVE

D Acipic C BroLoGicaL I:I CARCINOGENIC - SUSPECT
. [] Cauvstic |_] Perox1DE |_] RaDroacTIve

D OTHER

SaMpLE AilocaTioN / Cw.%as;mm:
OrGANIZATION Name g

Recervep sy - UaTe RECEI\;;— %"’ b's‘!‘

Las SampLE No. ) b?omems

IncLusive DATES oF Possession

ORGANIZATION NAME

Receivep sy DATE RECEIVED
LAaB SampLE Ro. CoMMENTS

IncLus1ve DaTES oF Possession

OrRGANIZATION NAME
REceI1veD BY Date Receivep
Las SampLE No. , CoMMENTS

INcLus1ve DaTes oF Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No. 6A , B<T n: &

Company Sampled/Address /“.NKE ﬁ f FB
Sample Point Description _Ls)_aliﬁa}m.p_é-s

Stream Characteristics: /

Temperature Flow M { A pH _ X

Visual Ob«rvatlomlCommnu N M :

Collector's Name VANCY STE(NVN Date/Time Sampled 7/ 07 7?‘/' — 1 / £, / 7 E
Amount of Sample Collec [ Yt pr sifte

Sample Description E f S

Store at: 1 Ambient %5'(: O ‘-10°C O Other

Z@Cauﬂoﬂ . No more sample available I Return unused portion of sample (1 Discard unused portions
Other Instructions - Special Handling - Hazards _ VO

U] Hazardous sample (see below) @(Non-haznrdous sample

U] Toxic O Skin irritant ] Flammable (FP< 40°C)
(3 Pyrophoric L1 Lachrymator O Shock sensitive

Ll Acidic (J Biological O Carcinogenic - suspect
(J Caustic (] Peroxide OJ Radioactive

I Other

Sample Allocation/ in of Possession:

Organization

Received By % ‘ Date Received "730/ 59 time _é"__&i
Transported By Lab Samplo érl

Comments 22 1CA Q| A()NV\..() o * q—' ( T

inclusive Dates of Possession { v

Organization Name

Received By Date Recelived Time

Transported By Lab Sample No.

Comments

inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

inclusive Dates of Possession
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CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No. 94,8 < 7 ff 6

Tiv 8
Company Sampled/Add INKER A
S:m:lon:oln:n I;oscﬂpﬂo': ‘L)_f‘lfj@ﬂ_ﬂ s

Stream Characteristics:

Temperature /’/ A Flow N ! A pH _ X
Visual Obsowntlonleommnu _A@L
Collectors Name _NANCY STE/N Date/Time Sampled 7/ { 7/ g — 1 / (5 / I

Amount of Sample Collected _X V0A 7 l/{&' por sire
5

Sample Description EF
Store at: [0 Ambient %5‘6 O '=10°C [ Other

)@Cautlon - No more sample available [ Return unused portion of sample (] Discard unused portions
Other Instructions - Special Handling - Hazards ___VOA/E_

Ul Hazardous sample (see below) @( Non-hazardous sample

U Toxic 03 Skin irritant O Flammable (FP< 40°C)
(J Pyrophoric L1 Lachrymator (3 Shock sensitive

L1 Acidic U] Biological O Carcinogenic - suspect
0J Caustic O Peroxide O Radioactive

U] Other

Sample Allocation/Chain of Possession:

Orgamzation g&(&m . mqi@( V) -
Received By OQ-O\»L, Date Received 7730/ (3 ‘{ Time M
Transported By Lab Sample No _lLé/

._ %40
cOmmentsm_QMLr.AQWUA’ GA D, CL Y TG
Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Iinclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sampie No.
Comments

Inclusive Dates of Possession




CORPORATION
CHAIN OF CUSTODY RECORD

Field Sample No[é,fg, &%, lo =
Company Sampled/Address // /ée/L /¢/: Ve & 5 74, 7C_

Sample Point Description 4V ell { Qm.a,b.-o

Flow 1///;4 pH ,u/ /4-

Stream Characteristics:
Temperature Aq‘
Visual Obsonallonleon(monts

¥

Collector's Namo_Mm?_m.L DatelTimo sampled__Juli s 30 —3]
Amount of Sample Collected /2 Vd A a..f L. f-;C// u’AMﬂl‘L—

Sample Description _/e// L(Jo-)/-ef'
Store at: O Ambient 9(5°c O -10°C O Other

Caution - No more sample available [ Return unused portion of sample O Discard unused portions
Other Instructions - Special Handling - Hazards /f V/-o'S-

00 Hazardous sample (see below) ><Non-hazardous sampie

0O Toxic 0O Skin irritant 0O Flammable (FP< 40°C)
O Pyrophoric O Lachrymator O Shock sensitive

O Acidic O Biological ' O Carcinogenic - suspect
O Caustic 0O Peroxide 0O Radioactive

O Other

Sample Allocation/Chain of Possessiqn:

Organization Name W

Received By Date Received __Z2, /1 /X 4 Time _ 772 M
Transported By _M@m_ Lab SampleNo. __24—- 03—/ 3 -
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By _—%:a&@wz:_ Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession
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APPENDIX H
Analytical Data

All samples for chemical analysis were submitted to Radian Analytical
Services' laboratory. The samples were logged in, and the data
reported out, in "batches". The following pages contain the analyti-
cal data reports for the various batches of samples. Table H-1 is a
key for assigning the samples to the proper batch. Table H-2 is a

cross-reference between zones and corresponding laboratory sample
batches.



TABLE H-1, LABORATORY BATCH BREAKOUT KEY

Lab # 84-06-166, June 20, 1984
Sediment Samples TSED-01, 02, 03, 04, 05, 06

Lab # 84-06-190, June 21, 1984
Sediment Samples TSED-07, 08, 09, 10, 11, 12, 13, 14, 15, 16, 18

Lab # 84-06-206, June 22, 1984
Sediment Samples TSED-19, 21, 22, 24, 25, 26, 27

Lab # 84-07-090, July 18, 1984
6D, 6G, 7F for EPA Method 601

Lab # 84-07-093, July 18, 1984
6D, 6G, 7F for EPA Method 624/625

Lab # 84-07-112, July 20, 1984
6A, 6B, 6C, 7G for EPA Method 601

Lab # 84-07-113, July 20, 1984
Sediment Samples TSED-20, 23, 28

Lab # 84-07-131, July 23, 1984
6A, 6B, 6C, 7G for EPA Method 624/625

Lab # 84-08-003, August 1, 1984
2A, 6C, 6D, 6E, 6F, 6G, 74, 7C, 7F for EPA Method 601

Lab # 84-08-013, August 1, 1984
6D, 6E, 6F, 6G, 7A, 7C, for EPA Method 624/625

Lab # 84-08-020, August 2, 1984
6A, 6B, 6D, 6G, 7G for EPA Method 601

Lab # 84-08-167, August 16, 1984
6E, 6F, 7A, 7C (Sample on 8/14), 7C (Sample on 8/15) for EPA Method 601




TABLE H-2.

CROSS REFERENCE

Sampling Station

(Figure 3-4) Lab # 84-
Sediments ~ TSED-01 1 06-166
02 2 06-166
03 3 06-166
04 4 06-166
05 4 (duplicate) 06-166
06 20 06-166
07 12 06-190
08 13 06-190
09 22 06-190
10 21 06-190
11 17 06-190
12 18 06~190
13 15 06-190
14 16 06-190
15 14 06-190
16 19 06-190
17 discarded* 06-190
18 15 (duplicate) 06-190
19 10 06-206
20 8 07-113
21 9 06-206
22 9 (duplicate) 06-206
23 7 07-113
24 6 06~206
25 5 06-206
26 11 06-206
27 23 06-206
28 24 07-113
Monitor Wells ~ 2A 08-003

6A
6B
6C
6D
6E
6F
6G

7A
7C
7F
7G

07-112,
07-112,
07-112,
07-090,
08-003,
08-003,
07-090,

08-003,
08-003,
07-090,
07-112,

07-131, 08-020
07-131, 08-020
07-131, 08-003
07-093, 08-003, 08-013, 08-020
08-013, 08-167
08-013, 08-167
07-093, 08-003, 08-013, 08-020

08-013, 08-167
08-013, 08-167
07-093, 08-003
07-131, 08-020

*Incorrect sample site; sample discarded.
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